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CHALLENGE 





The above 1-inch cast-iron plate contains fifteen “through” holes, ranging from ' inch to 
3'% inches in diameter, all of which were drilled from the solid at correct cutting speeds. The 
work was performed on one of our No. 1 Improved Plain Radial Drills in 
exactly 26 minutes and 53 seconds, including the time consumed in changing tools, speeds and 
feeds, together with the making of all adjustments. 

We challenge any other Radial Drill of equal size in the world to duplicate this work in 
less than twice the above time. 

Our booklet, “56 Points of Vantage,”’ describes the machine in detail. Write for it. 


The Bickford Drill @ Tool Company 


CINCINNATI, OHIO, U.S.A. 








- AMERICAN MACHINIST September 4, 1902. 


POND 
PLANERS 








THE POND MACHINE TOOL co. 
PLAINFIELD, Net 














GO inch Motor Driven Pond Planer with four heads. 


The above machine will plane 61 inches wide, 61 inches high and any 
required length. Pulleys are of large diameter and proportioned to 


return the table at a speed of fifty-four feet or more per minute. 


Pond Machine Tool Co., 


PLAINFIELD, N. J. 


New YorK—136-138 Liberty St. Boston—144 Pearl St CuicaGo—Western Union Building. 
PHILADELPHIA—21st and Callowhill Sts. PitTsBURGH—Frick Building. Sr. Lovurs—516 North 3d St. 
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Pattern Shop Wrinkles. nice handle to grasp, whe ding 
CLUE SCRAPER — FILLET BLOCK —BANDSAW _ position 


WORK GUIDE—HOLDER FOR THIN WORK Fig. 4 is not a scrubbing brush minus = 1] I and 1 re tw ' 


ON BUZZ PLANER SHARPENING GAGES the bristles, the 1g] it somew at resemble Ss Lic \\ I 1) 1 1 | I I th 
ELLIPSOGRAPH—A CUTTING-OFF GAGE FOR one, but a holder to use with thin wor negth ot ft 1 r ax t the elliy 

. CIRCULAR SAW APPLYING LEATHER FII on ‘the buzz planet \ thin piece is dat fro. e pet 1 { nd the oth t] 
LET, ET gerous to hold with the hands, and e1 tanes 


BY JOHN M. RICHARDSON of anv considerable width is almost 1 Phese 1 f the 1 { \ 





The following pattern-shop kinks, wrin to ¢ ‘oncave, Owing to the pressu ( Wwocuts Ww 
kles, tricks or devices are some I have holding being ‘ 

; seen in quite a number of shops in New and the edges springing away ev \ ott 
England. Some are of more importance: r this reason the holder should f iM g ’ ' 
than others, and possibly the reader may be of some width, as well as length, so that) the piece 4 in position, the groove 
find at least one among them of some an even pressure can be brought to beat ne with the . ft ellip 
use to himself should occasion require over nearly the entire width of the work. described: then set the bar B over W 

Fig. 1 is a glue “snagger’” or scraper Fig. 5 is a wooden roll, 3 inches in diam the point n two groove 
In gluing up stock, more or less of the’ eter or thereabouts, of very soft pine, with gles to each other, and lightly tur 


glue always oozes through the joints, and a series of rounds of different radii turned like a pair of divid Phe points folloy 
hardens like glass, dulling the buzz planer on it, to fit different sizes of inside gouges. the saw cuts themsely and tl 
badly unless removed. This tool is simply It is a somewhat difficult matter to sharpen pencil di 

heavy bastard file, with the teeth ground an inside gouge by hand, so that it will — ellipse his t f cours 


| 


off on tl 


ie end (the inner face of the end have en | grain and leave a smoot! hining t ns It 
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PATTERN SHOP WRINKLES 
is sufficient) and bent to the form shown cut without showing any lines or breaks ellipse. ; the diameter of t lock f 
in the cut. The edge is slightly beveled in the grain This roll is for putting must be at least slightly over twice th 
so that it will take hold easily and can be almost a razor edge on these tools, and is length between and the distance fro 
readily ground as it becomes dull used in the speed lathe. A stick of rouge’ the pencil point to to be somewh 
Fig. 2 is a section of a fillet block, which is held against the curved faces while in’ over the radius of the block; but for on 
is simply a long strip about 2 inches square motion, until they are thoroughly charged somewhere near apy ga circle 


and any length, with V-grooves of differ- with it, then the gouge, after being first ll rigl 


ent sizes cut in the sides, and at the ex sharpened by hand held lightly on the Fig 7 ¢ <plai t t ne little bl 
treme end otf each V a screw is inserted proper curve, holding it so that the 1 with tw f 

for a dog, to keep the fillet stock from runs away from, instead of towards, the ne for the divider les n att m 
sliding along while being planed This tool ightly touch the back as well a for any ¢ 

does not have the use it did formerly, as the inside, to take off all trace of a feather 


almost superseded the hand pl ned kind t. wher re ge ¢ el e wood Z 
Fig. 3 1s a holder to use on the band Fig. 6 ellipt tran lw ( 
saw when splitting thin strips dangerous cat made few n te l 
o hold by hand The piece to be sawed little round bloc! bout 3-16 inch thicl tting a nu r of rt 1 the 
s held firmly against the face or vertical with two spurs in the bottor On th ngtl : 
edge of the holder, which insures a true top side two gt es are made with the = placed lit rd rator 1 
cut without danger of tipping sideways. hack-saw, exactly at right angl and thi tself e stock to be sawed 
The bars are placed in the holder to help about half-way through the piece. Bis a_ held agai rest, sliding it 


ceep it square, and one of them makes ght sty wr obar wit pencil insertec nt t touche his piece nd the: 
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running it through the saw. This prevents 

the blocks sawed from catching or buckling 

between the blade of the saw and the long 

guide rest, the clearance being equal to 

the thickness of.the overhanging piece 4. 
In attaching loose pieces to a pattern, it 


is very often desirable to have a fillet, and 


this must unavoidably have an exposed 
feather edge \ feather edge of wood 
breaks off with breath, almost. One of 


break off, but is weak and 
This latter 


Take 


leather will not 


pliable, ind ne ds a backing 


on! , 
exXpiain 


feature the trick [ will 


a 


‘ 


a 
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FIG. | ADJUSTABLE CAM 


a strip of thin, closely-woven cotton cloth, 


and before using the leather glue this to 


the back 
inch from the edge, letting it project out 


Now place 


of the loose riece, perhaps 


side as much as it happens to. 
the loose part firmly in position against 
the pattern, and apply the leather fillet pre 
cisely as if there was nothing loose at all 
When dry, remove, and with a sharp knife 
point pare off the cloth just even with the 
edge of the leather and shellac thoroughly 
all over both sides. It is surprising what 


a rigid, durable edge this cloth backing 
makes for the leather, and no matter how 
the the back of the 


loose part may be the leather readily con 


irregular outline of 


forms to it, but 1f of wood it might be a 
long, tedious job to cut the fillet, and un 


satisfactory in the end as well. 


Adjustable Cam—Making a Small Cup—Fixture 
for Cutting Off Wire. 
BY VER. I. NIER. 


Fig. 1 shows an adjustable cam which, 
being used on a machine having very deli 
the 


were 


cate mechanism, must do its work at 
time A 
made, but none that would time exactly 
\t last 
found to be 
cam has, 


ing 
screws In 


proper number of cams 
adjustable one was made and 
This 
properly speaking, only two work 
that the 


constructing cam, 


this 


just what was needed 


those contain collar 
the 
five unequal 


first 


points 
the 
with 
The 
point was at a and this piece was fastened 
The 


two side lags cc were next completed and 


body or center piece 


sides was made first. working 


to the body with the collar screw b, 


these two parts which were equal in size 
were held by the screws d. 
fitted and 
manner as a. 


The piece e 


was then secured in the same 


The two side clamps f f 
were fastened with the bevel head screws 
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¢. All the parts fitted previously to ff 
were made with the bottom of each form- 
Each of 


these two clamps was fitted to allow space 


ing a tight joint with the base. 


between its under side and the body of the 
cam. All of these parts were of tool steel 
hardened and tempered; the screws being 
steel were case-hardened, The cam, 
the shaft of the 


machine and fastened with a key, served 


soft 
being put on driving 
to drive an arm forward at given intervals. 
‘The work was of such a nature that it was 
a given dis- 


necessary to drive this arm 


sizes 


tance, and as there were various 
of material used, the movement of the 
lever was different for each size. When 


it was desired to push the lever forward 
greater distance, the screw b was backed 


out of the body of the cam, into which it 
was tapped, and the collar raised the part 
a; when the piece had been raised to the 
desired hight, the parts c were fastened 
tightly by the screws d, thus clamping the 
part a firmly. The throwing of the lever 
forward naturally required the same de 
crease in motion on the backward stroke; 
this was obtained by backing the collar 
The 
clamps f being tightened by the screws g 
the part « 

The value of this cam 


screw in part e the desired distance. 
was held fast. 

will be seen at 
it not only saved the making of a 
the of 
stock, but also prevented the annoyance 
and loss of 


cams 


Once 5 


series of cams for various sizes 


time caused by changing 


Fig. 2 shows a punch and die designed 
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down at one end to fit the hole in the base 
and having a hole in diameter 
drilled through the entire length. This 
hole was then enlarged at the bottom for 
the 
counterbored 7-64 inch in diameter, or the 
A piece of 
wire I-16 inch in diameter and 1 inch long 
was then cut and the ends faced and hard- 


1-16 inch 


screw e and the opposite end was 


size of the blank to be cut 


ened. The strippe r g consisted of a piece 


of sheet steel, formed as shown in draw- 


| 











g 
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t 
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FIG. 2 MAKING A SMALL CUP 


ing, one side hooking on a pin projecting 
from the spindle c and the opposite side 
being held by a screw ft. Through this 
stripper was drilled a hole the diameter 
of the cutting plunger. The spindle was 
then hardened and tempered and the pin d 
put into place with its lower end resting 
the 
of a piece of tool steel 34 inch in diam 
and 2 The upper end 
i was turned 5 inch in diameter to fit the 


on screw e. The plunger was made 


inches long. 


eter 


collet in the press, and the lower end was 
turned 7-64 inch in diameter to fit the cut- 























FIG, 3. 


to perform the two operations of cutting 
and drawing up small cups on a single- 
action press. These cups were made of 
thin sheet brass drawn into the shape of a 
half ball 1-16 inch in diameter, the work 
being done on a foot press. The base a 
consisted of a piece of tool steel 2 inches 
long, 1°54 inches wide and %& inch thick. 
Through the center of the base was drilled 
the hole b 1% in diameter, and the 
piece was then hardened. The tool c 
next taken in hand, This was a piece of 
3g-inch Stub’s steel 114 inches long, turned 


inch 
was 


FIXTURE FOR 


7 
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CUTTING OFF WIRE. 


ting part of the die, or the large hole in 
the spindle. In the small end was drilled 
a 5-64 inch hole ™% 
being the same size 
The hole J, 5-; 
drilled, 
from the end. 
and the cutting end was ground. 
m, made of a piece of brass 3! 
diameter, with the edge turned 
right angle 3-16 


inch deep; this hole 
as the finished cup 
2 inch in diameter, was then 
the hole drilled 
The plunger was hardened 


meeting small 
The pan 
g inches in 
up ata 
inch drilled 


high, was 


through the center and placed on the plun- 
ger in the position shown. 


The tools now 
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ready for use are set in the ordinary man- 
ner ina foot press. The stock being placed 
in position, the ram of the press descends 
and the blank is cut and forced down upon 
the pin d, 
the hole 7 in the plunger. 
ually fill this hole and, reaching the hole J, 
fall out into the pan. 

The fixture shown in Fig. 3 was designed 


for 


the cup being forced up into 
The cups grad- 


cutting wire of various .sizes and 


lengths and can be used in a small press 


of any description. The base is of tool 
steel—milled on all surfaces—3 inches 
long, 114 inches wide, and 5¢ inch thick 


inches long, 78 


fitte d 


The tool-steel block c, 1! 


inch wide and 5 inch thick, was 


to the slot b ( milled in the top of the base) 


and fastened by the screw d. Two holes 


e and f—were drilled through the piece 
c, e being tapped '4 inch and f being a 3% 
inch reamed hole 


reamed hole a | 


In the end having this 


le was drilled and tapped 





‘er 
7 [p A 


Luca 
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the and fk. The bushings were 


then placed in their respective places and 


parts c 


the faces of the two pieces ground until 
a perfect surface was obtained on each 


The parts were then replaced in their re- 


spective positions and the gage 7 was 
taken in hand. This gage was made of 
a piece of '-inch Stub’s wire, bent in the 
form shown in the sketch, the bottom b« 
ing flattened to fit the slot m milled in the 
base f the tool The gage was tastened 
by the screw n. The opposite end of the 
gage projected from the face of the tool 
6 inches, as the longest piece of wire to 
be cut measured 5'4 inches, On this gage 
was fitted the stop which was held in 
iny desired position by the screw p. The 
plunger g was made of a piece of 34-inch 
tool steel, with one end turned to 5¢ inch 


to fit the hole in the ram of the press 
lower end was turned to inch in 


diameter, and this end was rounded t 








for the set-screw g. The part /) was next 
taken in hand and finished as per sketch. 
This piece, which was 1% inches long and 
3g inch thick, was 5g inch wide at one end 
and '% inch wide at the other. It was 
drilled at e, 
cated to correspond with the holes in block 
c. The hole at e was drilled and reamed 
for the 5-16 
which the piece swiveled, and the hoie at 
The end of the 


piece was drilled and tapped for the 


f and g, these holes being lo- 


inch shoulder screw 1 upon 


f was reamed to 3 inch 
small 
set-screw. A strip jy was fastened to the 
top of block c, and when / was held up 
against this strip by the flat spring k the 


3g-inch holes in c and ht were exactly in 


line. Into the two %-inch reamed holes 
were fitted bushings—cut from 3¢-inch 
Stub’s steel—as long as the thickness of 
the parts into which they fitted. These 


bushings were drilled the size of the wire 


to be cut and were hardened, as were also 


Casling to lx 
Milled 
Clamp 
{) 

Ni \ 
_———— 

Loca Pin 

logo) 
\ REVERSIBLE MILLING FIXTURI 


The plunger was then 
this 
the 


serve as a rocker 
and 


placed in 


hardened tempered. In using 


device it is the press in 
desired position and the wire is pushed 
through the holes in the bushings until 
it touches the stop 0, which has been prop- 
erly set. When the press is started, the 
small end of the plunger comes in contact 
with the piece /, forcing it down and cut- 


ting the wire. As the plunger returns, the 


spring k forces h back until it comes in 
contact with stop 7, The holes in the 
bushings are now in line ready for the 
wire to be fed through again. When a 


change of wire is made the bushings are 
changed to suit; after loosening the screw 
g the bushing can be slipped out and re- 
placed by the proper size. This tool cuts 
the wire clean, leaving the end flattened 
but very little from the effects of the op- 
eration. The tool can be operated con- 


tinuously after a little experience. 
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A Reversible Milling Fixture. 

[he cast-iron toggle shown Fig. 1 
required finishi yn the inside surfaces 
it the top bosses and on the outer faces of 
the Opposite end It was desired to have 
these castings milled curately and turned 

pidly l ed to the designing 
I ne nxt | i. a 
Phe f gle piece 4 
\ { inged to Wing 
( | ew e nx 
‘ ) f first « be 
‘ \ ibove 
, ‘ lhe tront 
( ( \ \ ‘ p 
‘ bol R 
easing ‘ \ york rematt 
firmly « ed Dp ind swinging 
to ‘ 1? < for the < mK 
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their relative positions and require no re¢ 
setting after adjustment to the first piece 
machined The cutters are so arranged 
in connection with the fixture that the al 
ternate set while not cutting will clear 
il] bstructions 

The method of locating and holding the 
work is shown by the end elevation sketch, 
and is so simple as to require no explana 
tion D. E. MacCartny. 

Phere 1 good deal of activity in Eng 
ind pre nt | installation of ele 
{ ns for supplying light and power 
to a district uprising several towns in 
a Sy} n wil hi ybvious'v favored by the 
density of population. The most advanced 


of these plants is that of the Midland Elec 
hich will supply a dis 


tric Corporation, wl 
trict ergregating about 100 square miles 
in area The region covered is a belt of 
the Black Country between Birmingham 
nd Wolverhampton 





A Visit to the Works of the General Electric 
Company. 
BY LYMAN B, THOMPSON. 

It is almost impossible for one who has 
not visited them to realize the magnitude 
of these works or to conceive of the dif- 
ferent varieties of work done. 

Lying in the historic Mohawk Valley, 
between the Erie Canal and the tracks of 
the New York Central Railroad, in what 
was formerly the sleepy old Dutch town 
of Schenectady, but now a lively thriv- 
ing city of 50,000 inhabitants, the plant 
consists of 319 acres of ground and 130 
buildings, large and small, covering a 
ground space of 1,250,000 square feet, and 
a floor space of 1,500,000. 
given to more than 9,000 persons, male 
and female, and more than $125,000 are 


Employment is 


disbursed each week in wages. 

For the welfare and comfort of such a 
large number of employees, there is a com 
plete water system; the water for drinking 
being supplied to the buildings through 
the city mains from artesian wells, and it 
is pure and wholesome. For lavatory and 
other purposes water pumped from the 
Mohawk River and Erie Canal is used 
The sewer system, put in and maintained 
by the company, is complete, there being 
more than three miles of mains and con 
nections, with thirty-three catch-basins and 
thirty manholes. The lighting system is 
entirely electric, both arc and incandes 
cent lamps being used. There are about 
1,300 arc and 6,000 incandescent lamps, 
which is more than many first-class cities 
can boast, the city of Syracuse having 
only about 1,200 arcs. 

Entering the gate-house and showing 
our credentials, we pass through and a 
broad macadamized avenue confronts us, 
having on either side a wide expanse of 
lawn, with shrubs and flowers, which are 
kept in the best condition by an experi 
enced gardener and corps of assistants. 
Across the lawn on the right are a number 
of long, low buildings which are used for 
stabling a few horses and storing carriages 
and carts; but it may be well to state that 
all transportation of material, raw and fin 
ished, about the plant is done by means 
of flat cars drawn by motor cars operated 
by overhead .trolley, and there are about 
15 miles of railroad track, broad and nar 
row gage, extending to every building. 

Directly in front of us is the new office 
building, which is a five-story and base- 
ment structure built in the form of a U, 
and every office is well lighted and venti 
lated. 
into offices in which the different depart 


Each floor is divided by partitions 


ments are located, the organization being 
such that the entire staff is divided under 
separate heads, each having its own duties 

To accommodate the force required to 
carry on the office work, about 700 desks 
are needed, and we can form an idea of 
the size of the building and the number 
of persons employed in it from this fact. 

There are 1,260 outlets for electric lights 
in this building, the general illumination 
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S WORKS. 
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being by arc lamps, and in addition incan- 
descent lamp desk fixtures are provided 
to be used if required. The trim through- 
out the entire building is of oak, antique 
finish, and is very handsome. 

The main entrance is spacious and four 
solid stone steps must be mounted before 
we enter the massive oak doors, then ten 
more and we are in the main hall. The 
main stairway is opposite the entrance and 
is of iron frame with stone steps. There 
are three flights of stairs to each floor and 
the tread and rise are easy. 

On the left of the hall are two Otis ele- 
vators, We enter one of them and are 
quickly carried to the fifth floor, where we 
will begin our inspection, and work down. 
The engineers and draftsmen are on this 
floor, and, in connection with the annex 
building No. 4, about 400 persons are 
producing an average of 125 
drawings each day.* 

The fourth floor is occupied by the for- 
cign engineers, the railway, lighting, power 
and mining departments and publication 
bureau, and the third floor by the con- 
struction, supply and various other depart- 


employed, 


ments. 

The rooms of the officers of the company 
are on the second floor, and there are 
other commodious rooms in which com- 
mittees may meet to discuss important 
business details. The law department, 
where all legal matters are taken care of, 
and the accounting and auditing depart- 
ments are also on this floor. 

The office of the works is on the first 
floor, the manager and superintendents 
each having separate rooms; the purchas- 
ing, cost, production, pay and transforta- 
tion divisions being on the same floor near 
at hand. 

All the buildings and the separate de- 
partments in each are connected by a com- 
plete telephone system, and the “Central” 
is on this floor. There are about 350 sta- 
tions, and the “hello girls” have as much 
business to attend to as in a city of a 
hundred thousand population. 

The mailing department is in the base- 
ment, all letters and small packages being 
received from the floors above through 
mailing tubes. Near at hand is the cable 
and telegraph office, messages being re 
ceived and sent directly. 

The restaurant, now in building No. 8, 
will be in the basement, and complete ar 
rangements are now being made for it. 

There is a complete system of heating 
and ventilating, and here we see a number 
of blowers used to force hot or cold air 
through the ventilators into the various 
rooms, and they require motors of 50 
horse-power to drive them. 

As we come from the office building, w« 
see the main street of the company stretch 
ing away in a straight line more than 
three-fourths of a mile, and on each side 
most of the buildings are situated, num 

*The view shown in Fig. 3 is of the old 
drawing office. The “U’’».shape of the new 


office building prevents any satisfactory view 
of the drawing office as a whole being made. 
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bered as in a city, odd numbers on the 
right, even on the left.* 

Next the office building, on the left, is 
building No. 4, floor of 
which is the chemical laboratory, where 


on the ground 
samples of all raw materials received are 
tested for their adaptability to the work. 
The standardizing laboratory is also on 
this floor, and here all measuring instru- 
ments are standardized, and this depart- 
ment repairs and standardizes all the in- 


struments used for tests throughout the 
works. 
On the second floor is a laboratory for 
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fifth floor of the office building oc 


cupies the third floor and the work here 


on the 


is largely for switchboards 


Buildings 4 and 6 are connected by a 
bridge, and, crossing this, we go in the 
blueprint room, where, if the sunlight fails, 
the printing is done by means of specially 
constructed electric lights. Girls to tabu 
late and boys to print are employed, and, 
the 


produce 3,100 prints in one day, and in 


when needs of the shops demand it, 


one year 30 miles of blueprint paper were 
used 
and 


Leaving No. 6 we cross the street 


having every fa \ qui ind eco 
nomical product \long the left side 
of the building ars mbers of improved 
molding machines d on the right the 
melting furnaces in which the different al 
loys are melted in crucibles Chere are 


f these furnaces and melts of 


23,000 pounds have been made, producing 
castings weighing from 1 ounce to 800 
pounds 

We cross the street to building No. 8 


and are now in the restaurant, where any- 


from a a good substan- 


thing cracker to 
| 
lt 


tial inch at moderate cost can be secured, 








FIG. 2 
original research. Many interesting ex- 
periments are made here and great things 
are expected from it. 

An annex of the engineers’ department 


*The view looking down this street is the 
most impressive of any about the works, but, 


although the attempt has been repeatedly 
made, no satisfactory photograph of it has 
been obtained Fig. 1 is a view from a hill- 
side and, while striking, is at the same time 
very inadequate—so much so, in fact, that 
we are seriously tempted to omit it The 
company’s street is at the farther end of 


buildings Nos. 16 and 20, and the buildings 
upon its opposite side are obscured by those 
on the near side. The railroad tracks in the 
foreground are those of the New York Central 
& Hudson River Railroad kd 


OFFICE BI 





ILDING—NO. 23 AT THE LEFT, NO. 4 AT 


enter No, 5, where the transformers are 
We see 


could 


small 
the 


made. here machines so 


that 


vest pr rcket 


one almost be carried in 


and others up to those weigh- 


ing twenty-five tons. Round about us are 


great quantities of copper in various forms 


used in the manufacture of the transform 


ers. We are told that during a period of 


one year at least 000,000 pounds of copper 


are wus¢ d 


Coming out of No. 5 we enter No 
which is the next building on the same 
side of the street. This is the brass foun 


lern in all its appointments, 


dry, and is moc [ 











rH! 


RIGHT 


and frequently at the lunch hour 250 per 
All the cooking is done 
and no dirt, dust or obnox 


sons are served 


by electricity, 


ious smell ts in evidence Dish-washing 


and drying is also done automatically by 


electrically driven machines and all the ap- 


pointments in the kitchen are wholesome, 


sweet and clean 


In the rear of the restaurant in the 


same building is a machine shop in which 
gear cases, bolts and screws are mad 
Here also is the headquarters of the steam, 
gas-fitting and plumbing department that 
looks after the proper stallation and 
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maintenance of all sewer, water, gas and 
steam mains and branches in every part 
of the entire plant. 

We now pass out of building No. 8 and 
enter No. 10, where the railway motors 
are made at the rate of 250 each week. 
We ask where do they all go to? and the 
answer is, to all parts of the world. Two 
hundred and fifty motors each week means 
13,000 each year. The demand is constantly 
incredsing and the floor space required to 
them is continually being 
augmented. The largest of these motors 
will develop 200 horse-power and weigh 
at least 5,500 pounds. 

We pass out of No. 10, cross to the right 
of the company street and enter building 
No. 9. The smaller generators and motors 
made here, the largest weighing 16 


manufacture 


are 
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eligible to this department, and are given 
a practical finish to their education and 
receive a training to fit them for advance- 
ment to the drafting-room, engineers’ or 
commercial departments of the company. 
The young men receiving this training 
come from all parts of the world, and sev- 

countries represented at this 
including Jamaica, Scotland, Eng- 
land, Ireland, Italy, Sweden, Austria, Ger- 
many, Brazil, France, Russia, China, Jap- 
an, Australia, Mexico, Canada and our 
own country. 

Galleries run around the sides and the 
rear end of the building. We go upstairs 
to the gallery on the right in which is the 
experimental department. Experimenting 
only is done here, though the place seems 
like any ordinary machine shop; so \e 


enteen are 


time, 
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enough can be exerted to throw a stream 
135 feet. In various accessible places on 
the property there are fire plugs and a 
number of small houses in which hose car- 
riages are kept. In each of the buildings 
fire-alarm signal boxes are connected with 
alarm bells at designated stations, which 
in case of need, summon men who work 
in the shops and are trained to respond 
to such emergencies. 

We now enter building No. 12, part of 
which is given up to testing, and all else 
we see is boxes, crates and bales piled one 
upon the other, tier upon tier, to the roof, 
a hight of 30 feet. This is the shipping 
department. Everything shipped from the 
works by freight or express passes through 
here; railroad cars are run into the build- 
ing, loaded and sent to all parts of the 




















tons, generating 1,000 horse-power, and 
the machine tools in use are larger than 
we have yet seen 
Building No. 
partment and we are confronted with elec- 
trical description. 
Wires run in every 
bending over instruments 


contains the testing de- 
machinery of every 
conceivable direction ; 
young men are 
on tables and others are signaling by hold- 
ing the whole 
forming a pantomime not understood to 
the Machines built in other 
departments are sent here to be 


up the hand or shouting, 
uninitiated. 
tested in 
every practical way before being shipped. 
Young men who have graduated from an 
engineering school or college or who have 
had such practical experience in machine 
shop, repair shop or central power station 


} 


as will enable them to do the work are 
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pass on and watch the winding cf spools 
and coils of different shapes for all the 
various motors, large and small, All the 
here is specially designed for 
this particular work. About 2,000 spools 
are wound each week and the amount of 
insulated wire, tape, flat strips of copper, 
mica, oiled linen and fiber that enters into 
the construction of such a large number 
is almost beyond belief. 
Between buildings 11 and 13 
structure known as 11B. This is the fire- 
house and the headquarters of all the night 
with a 
ladders 


machinery 


is a small 


watchmen. It is well equipped 


steam fire engine, hose carriage, 
and all necessary requirements to fight fire 
steam pump in the build- 


the 


There is a large 
ing, 
through 


which is used to force water 


the supply pipes, and pressure 





country, to the Atlantic and Pacific coasts 
and then in steamers to all parts of the 
world. One hundred and eighty carloads, 
representing 4,320,000 pounds, are shipped 
each week, and the staff of men required 
to handle and record these shipments is 
necessarily large. 

We cross the street again and enter the 
power station, building No. 13, from which 
is supplied all the power required by the 
plant itself as well as by the Schenectady 
and the house and street 
lighting of the city. The power is supplied 
by three tandem compound engines and 


street railway 


generators, generating 1,500 horse-power 


each, and one triple expansion engine and 
generator, generating 500 horse-power, 
which, with 1,000 horse-power transmitted 


from Mechanicsville, gives a total of 6,000 
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attracted 
We see 


before us an immense switchboard extend 


horse-power. Our attention is 


by numerous lights on a gallery. 


ing the entire width of the building, a dis 
tance of about 8o feet, and the lights we 
saw are to illuminate the face of the indi 
cating instruments that they may be easily 


read. Switches and instruments seem to 
be without number, but each and every 
one has its use and enables the men in 


charge to ascertain at any time the amount 
of power being used in each building, and, 
while the board may be a sealed book to 
the uninitiated, those in charge can read 
it as readily as we the newspaper. 
Leaving the engine-room we pass into 
the and each side are 


boiler-room, on 
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Continuing walk, on the left we se« 


our 


machines winding wire and cable \ large 


open drum having a number of spindles 


on which spools of wire are fastened turns 


around a center wire and forms the wire 
or cable having a number of strands. Ifa 
larger cable is desired, this in turn be 


number of 


Cn 


comes the center strand and a 


additional wires are wound on it 


particular machine attracts our attention 


and we find it is winding a small cabl 


consisting of at least forty very fine 
strands. On the right we may see the 
process of covering the wire with the rub 
ber According to the diameter of the 
wire to be covered, rolls of rubber of the 


requisite width are placed in the machine 


ol N } ( . * |) ( d 
v we ‘ \ fact ( 
ot cable Llere ire OT \ s t con 
pound rough whicl ( e is draw 
‘ i Watlerp! Ss 4 neg CS 
\ further protec ( g of lead 
iten applies nd done by means 
I vdra c pressure Vig leat melted 
furnac ( we tlow to the 
cvainder ¢ h press L hie s then 
force we cylind pressure 
of 200 tons, displacing id d forcing 
I ug d S ( ( cable 
(which has previ \ beet er ito the 
press) and thus smoothly covered and 
wound upon reels ready tor shipment 
Passing on we enter building No. 15, 

















FIG 


ranged eleven tubular boilers, or twenty 


two in all About 275 tons of coal are 
consumed every day, which is brought into 
the building in traveling buckets and 
served by Roney and American mechanical 
stokers. 

Building No. 14 houses the wire and 


cable department, and the character of the 
work done here is so different from any 
that 
Directly in front of us, 


we have yet seen we are surprised 


as enter, 1S a 


we 
carload of what seems to be, at first glance, 
large watermelons having a dark 
rind; but of course they cannot be water- 


that 


very 


1 
i€arn 


th 
the 


melons, and upon inquiry we 


they are pure Para rubber in crude 


State 





where arm: 


tors, large 
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and both wire and insulation are run 
through, forming rollers which turn the 
rubber over and around the wire, at the 


same .time pressing the ends together and 
cutting off any surplus, leaving the cover 


ing perfectly neat and smooth 


Upstairs in the same building are hun 


dreds of intricate machines winding, o1 


more properly speaking, braiding cotton 


or silk insulation wire; we are made 


on 


dizzy by the constant peculiar movement 


of the spools, dart in and out, in and 
When a machine 


and the mo 


which 


18 stopped by an 


out 


attendant ent explained to 


. 
us we cannot but admire the 


devised it, so simple yet effective is it 


into Ne. 22, 


which is 


with the gt 


them 


Lhere 


beheve it 


mica and 
tiie Col 
chinery ot 
proper 1 
een ¢ ( 

nging 1 
10) CAMO) ‘ 

Recross 
N’ if 


Ale abe 





ture are wound tor all mo 
and small. We are impressed 
eat number of employees. We 
rking side by side, it seems 
mass, and when we are told 
ut a thousand hands we readily 


Copper, iron steel paper, cloth, 


} other materials enter into 
ction of .armatures, and ma 
special desig nec iry for the 
warding l ( Wort to be 
ry hand \b joo armatures 
m 1-30 ot | pow to 

produced ea we 

gy the n we enter bu lding 

| are now under the roof of 
t g nd r machine 





=f 
shops in the world. When we recover 
fron ur amazement at the unexpected 
astness of the building and look around 
ve are at once impressed with the neat- 
ne order and cleanliness everywhere 


The building is entirely fire 
iron, steel and brick entering 
From the doorway 
the 


only 
into its construction 
in which we stand we look away to 
opposite end, a sheer 850 feet, or one-sixth 
of a mile. The total width is 165 feet, the 
main or center bay being 65 feet in the 
the distance from floor to ceiling 
being feet. 
each 44 feet wide, the whole being thor 


clear ; 
about 50 The side bays are 
oughly lighted and ventilated from side 
as well as skylights in the roof 
the entire length. On the right is a gal- 
lery 44 feet in width, extending the whole 


windows 
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long, made up of cast-iron sec 


On this the large 


feet 


350 
tions set in the floor. 
pieces to be machined are placed and great 
portable machine tools, such as sloiting, 
shaping, milling and drilling machines, all 
direct motor driven and capable of ma- 


chining castings of unlimited size and 
weight, are lifted by the cranes and de- 
posited where required. This department 
may be said to be the birthplace of the 
floor plate and portable machine tool sys 
tem of handling heavy work. 

We find still another large floor plate 
20 feet wide and 200 feet long, on which 
the machines when finished are set while 
being tested, This the 
under the control of the testing depart- 
ment in building No. 11, 


that building, wires are run in every direc- 


part of work is 


and here, as in 
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find ourselves in a large, clean, sanitary 
washroom, fitted up with individual lock 
ers in which the workmen may hang their 
clothing and other belongings In this 
building is the main tool stock-room of the 
works, and we are interested in the great 
number of gages of all diameters and 
length whic are sent to all parts of the 
country that the dimensions of shafts for 
engines not built by the company may cor- 
respond in measurements with machines 
built by them. All the gages are carefully 
tested before sending away and when re- 
turned also. 

Not only does this room contain tools 
for use in the but workman 


in the employ of the company desiring 


works, any 


to purchase a tool for his own use, may 
do so, securing it at cost price, and the 








FIG. 5. 


length of the building. In the center bay, 


36 feet from the floor, are three motor 


driven traveling cranes, two of 40 and one 
of 15 tons capacity. A crane of 50 tons 
capacity is also under construction and 1s 
at the left 


soon to be installed. In the bay 


are three motor-driven traveling cranes, 
one of 4o and two of 10 tons capacity, 
spanning 44 feet 8 inches, and scattered 


about In convenient places are numerous 


post cranes and lifts for light work 
\t our left workmen are putting to 
gether armatures made up of laminated 


punchings, some of them so large that five 


and often six men are required walking 
round and round without cessation for a 
period of seventy hours 

Further along, in the center of the om 
is an immense tloor plate so feet wide and 


tion, and we are confronted here ard there 


with signs of warning, “Danger, 40,000 
Volts.” 

Our attention is next attracted to a large 
excavation in the floor, and we learn it is 
the foundation and bed plate of what is 
to be the largest boring mill in the world. 
Chis machine was designed by the mechan- 
the 


will bore and turn a piece 65 feet in diam 


ical superintendent of company and 


eter and be driven by a 50 horse-power 


Motor 


Coming up the shop again, on the right, 


portion of the floor is devoted to the 


manutacture of electric locomotives which 


are so largely used in mining operations, 


and destined in many instances to displace 


team locomotives on our railways 


the s 


Passing through a door at our left, we 
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weekly sales frequently aggregate $150. 
To sum up, in this building alone there 
are more than 300 various machine tools 
About 80 


of the machine tools are driven by direct- 


used in producing the work. 


connected motors, all the portable and a 
great many of the stationary machine tools 
being so driven. The the 
machine tools are driven from a line shaft 
which is driven by direct-connected motor, 


remainder of 


there being about 150 motors in the build- 
ing and about 1,100 employees 
the gallery, brush 


end hun- 


In the west end of 


holders 


dreds of girls are employed splitting mica 


are made, and in the east 
for use in the various machines 

We leave building No. 16 
street to No 17 


ind cross the 
which contains the arma- 


ture disk department. Here were see sev- 
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enty power punch presses standing in two 
long rows down each side of the room and 
most of them are operated day and night 
re made from sheet steel 
Punch- 


The laminations a 
which is received in long lengths 
ings of various designs required are made 
from tons of 
disks are produced each month. After the 
disk are finished, they are put into steel 


boxes or 


these and more than 1,300 


cars and run into furnaces to be 


annealed. The cars run on balls which 
run in grooves leading into the fur- 
nace. After annealing the disks are 
more or less crooked and require 


straightening, which is done by running 
them through rolls, when they are now 


ready for varnishing. Formerly this was 








done by hand and required a great length 
of time and much room for storage while 
drying, but now the work is done by ma 
chines of special design as fast as a man 
feed them into it, and when they come 


can 
out of the machine they are thoroughly 
dry and ready for use 


There are two galleries in the building, 


that on the left being a tool department 
devoted to the manufacture and repair of 


the punches and dies required to keep s« 


many presses supplied. Among the special 


tools to be seen here are radius planing 
and grinding machines with open side, on 
“ | ich large “urve d dies whi *h ire too larg 
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to be turned are planed and ground. The 
gallery on the right is where the coils for 


the various armatures are formed, the ma- 
chines and tools being specially designed 
for the work required. We are particu 


larly interested in several machines which 


wind coils from flat band copper, the strips 
being wound edgewise over round and 
oblong forms and without bending or 


buckling. 
Building No. 
shop, which is well lighted and ventilated. 


18 contains the blacksmith 


There are about thirty fires, each well pro- 
tected by an exhaust hood to carry off the 
smoke. 

Leaving the forge we cross into building 
No 


20, devoted to building engines for 
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marine use, which are directly connect 
ed to the armature shaft, the work 
done here being largely for the gov 
ernment. The need of space in which 
to do the work now done in_ this 
building has increased to sucl n extent 
that a new fireproof structure, which will 

810 tect long and 100 feet wide, is now 
be ing erecte d to cover the space now occu- 
pied by No. 20, and when completed old 

No. 20 will be pulled down, but without 
interruption to the work 

We are now at Mill Lane, a public street 
running through the property of the com 
pany We cross and enter building 74, 


largely given up to n gp ng boxe 
in which the mac ery to be shipped 
packed, in 1 large I ( I en ~ ee 
ed to keep up with the lemarn Here \ 

aes 
see boxes made by machinery which 

, 

constructed that boards which have p 


viously be en sawed 


placed under them and, at one blow, nails 


drop in the proper places and are forced 
into the wood There being so many 
buildings, some of them are constantly 
needing repairs and alterations, and here 


also is the headquarters of a great number 


of workmen necessary to do the work 


about the plant 














SHOP 

Upstai is the hop where the cabinet 
work is done and many beautiful pieces 
of wood work for use on the various elec 
trical apparatus are seen 

In the rear of the carpenter shop is a 
completely equipped printing establishment 
employing about eighty-fi hands, pro 


ducing four ! f printed matter each 
Wee thre. ns bh ng ed in th pP int 

d l de b g nt away \ 
! Is, pad nl letter head 
P ¢ reé the nd offices are 
1ade here and all publications and printed 
matter of whatever nature required by the 
rene fice and tl branch offices in 





1258 


other cities. There are eight flat-bed 
steam printing presses and as many more 
foot presses constantly in operation, Up 
tairs the type-setting is done by hand and 
machine, and on this floor also the binding 
of pamphlets and books is done in an art 
istic manne! 

Building No. 77 is a three-story brick 
structure containing the pattern depart- 
ment. A portion of the ground floor is 
given up to the making of metal patterns, 
which we are informed are being more 
and more used, especially in duplicate 
work. Part of the first and all of the 
second and third floors are given up to 


the making of wood patterns. 
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Leaving here and coming back to the 
street, on our right we see the iron foun- 
dry, known as building No, 83, and which 
is one of the largest gray iron foundries 
inthe world. As with No. 16, we are im- 
pressed with the bigness of this building. 
As we enter we come first to the cleaning 
room. Pneumatic chipping hammers are 
used very aaaele and above the din 
of other machinery we hear the constant 
roll as they do their work. On the left 
a number of rumbles are seen in which 
the small castings are cleaned. Passing 
into the foundry proper we see it is a very 
large building having a wide center bay 
and a smaller one on each side. There 
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son.”” About the center of the floorare four 
cupolas, The core-making department is 
in this bay also, and including all branches 
there are more than 800 men employed and 
about 115 tons of castings are produced 
every day. 

As we come out of the foundry we see 
several large buildings about a quarter of 
a mile in the distance, of which the first 
on our right is No. 91, and here we see 
all the process of oiling or varnishing lin- 
en. <A roll of linen is put in place and 
led over rollers into a vessel containing 
the varnish and led up over other rollers 
about 10 feet from the floor through a 
box which contains steam pipes. While 
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Crossing the street we enter building 
No. 82, a very large brick building used 
for storage of patterns. They tell us it 
contains hundreds of thousands of pat 
terns (no one knows just how many) rep- 
resenting more than a million dollars in 
value 

In the rear of No. 82 is No. 90, called 
the “scrap building,”’ and here we see many 
curious old electrical machines, some of 
them the first of their kind and obsolete 
The company do not believe in holding a 
machine tool when something better can 

had, and machine tools that have been 
superseded are sent to scrap to be sold 


or otherwise disposed 
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are three traveling cranes now in the large 
bay, a new one in course of construction 
and seven smaller cranes in the side bays, 
making eleven cranes in all, beside in 
numerable post cranes and electric and 
pneumatic hoists in convenient places 
The floor of the large bay is wholly 
given up to the molding of large castings, 
some of them weighing more than 20 tons. 
In the small bay on the left the smaller 
tloor and bench work is done In the 
bay on the right there are about forty of 
the latest improved molding machines, 
standing in long, straight rows, on which 
moldings for castings large and small are 
“Jack Robin 


made almost while we say 


SS 


the linen is making the journey up and 
down it is drying, and when it emerges 
is thoroughly dry and ready for use. The 
movement of the machines is extremely 
slow, but nevertheless produce 10 yards 
of oiled linen per hour. 

Across the street, in building No. 92. the 
articles of rubber are manufactured of all 
forms and sizes. 

The manufacture of porcelain articles is 
done in building No. 94, and much the 
same process of molding is used as in Ne¢ 
92. The presses, however, are operated 
by hand and foot power instead of hy 
draulic. 

As we enter, on our left are several 








September 4, 1902. 


large vaults in which are stored China 
clay, flint, ‘‘ball and spar,” and near them 
machines which are pulverizing the clays 
for the When the molds 
are taken from the presses they are placed 
on long boards and these boards laid on 
racks until thoroughly dry. When dry 
they are trimmed of all surplus clay the 


use in molds. 


die may have left and then fired in kilns 
for a period of forty hours. There are 
six of these kilns, and the pieces to be 
fired are put carefully into receptacles and 
these in turn packed in the kilns; the door 
of the oven is then securely closed when 
the fires are started and allowed to burn 
until the end of the period. 

Coming up the street again and passing 
in the rear of building No. 16, we cross 
the railroad tracks and enter building No. 
29, which is the tube department, where 
tubes for underground conduit work are 
made, Lying stacked in piles are hun- 
dreds of tubes each 20 feet long, used for 
the three-wire system. Three copper rods, 
each separately wound about with a jute 
covering, to contact with each 
other, and the whole then rewound with 
the material contact with 
the interior of the tube and keeps the rods 
in the center. The cable is drawn through 
the tube and hot asphalt is forced into it, 
which fills every space in the tube and pro- 
tects the cable from injury while in the 
ground. In one portion of the building is 
a complete outfit for manufacturing insu- 
lating compound used in the various de- 


prevent 


same prevents 


partments 

The next place we visit is the receiving 
and stock room in building No. 27. Every- 
thing of whatever nature coming into the 
works is first sent to this building and then 
distributed to the departments. 
About sixty carloads of material are re- 
ceived the freight on which 
amounts to a small fortune week. 
Here we see great stacks of copper, iron 
ard steel in various forms, fiber, thousands 


various 
each day, 
each 


of bolts, nuts and screws, bales of yarn 
and cotton, and a hundred and one other 
articles. 

Leaving No. 27 we enter building No 
73, which, though small, is interesting. 
This is where the stationery is kept, and 
all the supplies of this kind for the various 
works of the company, the general and 
branch offices, are distributed from here, and 
as an illustration of the immense quantities 
of material of this nature used we are told 
that more than 1,500 gross of pen are 
used in one year and other things in like 
proportion. 

The photographic studio is in this build- 
ing. We enter and a complete outfit of 
a well-equipped place confronts us. Thou- 
sands of negatives are stored here and 
often referred to. 

Crossing the yard we enter building No. 
26, which is a three-story brick building 
On the right is the 
the punching and 
Dies and punches 
are 


in the form of a U. 
toolmaking room of 
forming department. 
for this only 


necessary department 
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made here, and a large force of the most 
skilled mechanics are employed to supply 
the demand for new work and repairs re- 
quired for about eighty presses. 

The toolroom occupies only a section 
of one side of the U, the other section and 
end being filled with the machines which 
are set in long rows with ample working 
space between. Here are punching and 
formed articles of brass, copper, steel and 
iron for use in the manufacture of sockets, 
switches, etc. 

We now enter the left side of the U 
lathes and 

Separated by a 


and 
see a number of turret auto 
matic machines at work. 
partition from the lathes is the grinding, 
polishing and buffing room. As we look 
down the room it would seem there is no 
end to the long row of machines and out 
of curiosity we count them and find there 
are seventy-five wheels in operation. 

The entire second floor is given up to the 
manufacture of rheostats used for starting 
motors, ete. On left is a 
which every rheostat is thoroughly tested 


our room 1n 


and tried before being sent out of the 
factory. 

On the third floor, lamp bases, sockets, 
cut-outs, switches and small articles of 


like nature are made, and because of the 
of the most of the em- 
ployees are girls and women. 

We now go into building No. 25, which 
is called the dipping department, and we 
see large tanks of prepared solution into 


smallness work 


which the different metals are dipped for 
the purpose of cleaning and restoring the 
natural Here, 
which the parts of the 


color. too, 1s a room in 


various machines 
requiring it are japanned 

We have at last got to the point from 
which we began and are now at building 
No. 23, which we 
way back. It 
building having three wings in the form 
of a T, and it more 
square feet of floor space than any other 
On the first 


were to enter on our 


also is a three-story brick 


probably contains 
one building on the premises 
floor, in the south wing, the railway motor 
controllers of all designs are assembled. 
The north wing of this floor is used for 
the assembling of The 
boards are made of polished marble or 


switch-boards 


slate panels and we see them in all stages 
of construction. We read the tags on the 
finished boards and find they are for cus 
tomers in all parts of our own country 
and for shipment to Japan, India, Trini 
dad, South Africa and many other foreign 
countries. The east wing of the same floor 
is the screw department, and here we see 
automatic machines, which, with the many 
hand machines, finish immense numbers of 
small screws, bolts, nuts, etc., required in 
the works. 

The second floor, over the screw depart- 
ment, is a toolroom in which the different 
machine tools are repaired and the special 
machine tools we have seen in the several 
departments are made from designs of the 
Passing into the 


company’s engineers. 


north wing on this floor we see the manu- 
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facture of the parts required for switch 


boards, and in the south wing the parts 


for controllers are made 


On the third floor of this wing search 


light projectors, now so familiar to most 
of us, are made, and if it were our privi 
lege to be here in the evening we would 


witness many interesting tests, as from the 
tower of the building the powerful beams 
of light are flashed over the valley and 
city 


A Lesson in Business Correspondence. 
The following correspondence, originally 
published in the St. Li 
take pleasure in bringing to the attention 
We cut 


sary explanations and we 


muis Lumberman, we 


ot our readers out some unneces 


can well trust 
the letters to enforce their own lesson 
We admire the manly t 


The letters are as 


persistence of the 


belt maker follows 


TO THE BELT MAKER 


“We have sent you under separate cover 


two pieces of belting of which I bought 


one roll of you a short time ago. A day 


or two since we opened the roll and used 


about 30 feet of it on a flooring machine 


It made about five revolutions and the 


belt broke, as you can see by 
satisfied in his 


sample we 


sent you. The writer is 
own mind that it is an inferior quality of 
belt, and we should like to return it. We 
will pay the freight both ways, pay for 
what we have used of it, and you refund 
us the money for the balance, and we will 
allow you in addition § cents per foot.’ 
FROM THE BELT MAKER 

“Your letter of May 15 fell upon us 
like a thunderbolt from a clear sky. Since, 
however, we got the sample of leather 
which you returned to us we feel very 
much relieved. This shows very clearly 
that in some manner the belt met with an 
accident, when either it or the machinery 
had to break. Our salesman will be over 
to see you in a few days. We trust you 
will not condemn our belt on any such 
grounds as this Put the belt together 


again on the machine and run it. If it 
does not (barring accidents) give as good 
or better service belt you 
had, we will not only take it back, but give 


and 


than any eve! 
you the full amount you paid for it, 
not cause you to lose 5 cents per foot, as 
suggested, We unhesitatingly claim that 
a better piece of leather than the sample 
you sent to us is not to be found, and are 
willing to submit it to any of our com 
petitors. These goods are made from the 
very best slow-process oak-tanned leather, 
that 
us is cut from a point 


of the backbone of the hide 


returned to 
within a half inch 
We are satis 


and the piece you have 


fied that, while the first piece has appa 
rently been unsatisfactory, after you have 
used two or three belts off the roll you 


will very promptly change your mind.’ 


rO THE BELT MAKER 


“In reply, will say that it is not neces 
sary for you to send your salesman over 
here, for you say that the leather is of the 


very best manufactured. His coming here 
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would not change the facts in the case. 
We believe, and in fact we know from ex- 
perience, that the belting is no good. We 
have tried another piece, and it simply 
goes to pieces in less than twenty minutes, 
The belting is paid for, and that ends our 
business relations.” 
FROM THE BELT MAKER. 
“We acknowledge receipt of a letter dat- 
ed May 23, signed by yourself as president. 
\ssuming that you are a fair-minded man, 
we ask you to look it over and see if your 
position is tenable. You have no doubt 
used a great deal of leather belting, and 
know that even the poorest quality would 
run more than twenty minutes. We have 
taken the piece returned to us, cut a sec- 
tion inch and delivered to 
a wire-rope company who have a very fine 
machine for testing tensile strength, and 
copy of the 
which we feel should have some weight. 
You may not be aware of the fact, but 
nevertheless true, that when a belt 
delivering strain 
(even with tighteners) greater than 60 to 


one wide 


submit to you a cerificate, 


it 1s 
power is subjected to 
100 pounds to the square inch, cross sec- 
tion, it will slip on the pulleys; therefore, 
this piece of leather, by breaking, demon- 
started that it must have received a strain 
get in the severest 
work, when properly used. We had the 
The 
gentleman who made the test tells us that 


which it could not 


test made by disinterested parties. 


he has tested many samples of different 
brands of belting, but never had a piece 
We 


are aware that our salesman coming over 


that stood so great a strain as this. 


to see you will ‘not alter the facts’; we 
wish him to get them, This matter is 
more important to us than you seem to 


‘no 
wish it to get in the 
We feel we are 
entitled to fair and just treatment in this 


think If we make belting that is 


good’ we do not 


hands of our customers. 


matter, and appeal to you personally to see 
The fact that the belting 
is paid for will not end this matter; we 


that we get it. 
propose to give you as fine a piece of belt- 
If a man bought 
lumber from you and would claim it was 


ing as you ever used. 


‘no good,’ would you not feel just as we 
do? 


Should your roll prove to be worthless, 


We have made considerable belting 


as claimed, it will be the first of the kind 


that ever went out of our factory. We 
want only fair play between man and 
man.” 

WHERE THE TROUBLE WAS. 


The belt manufacturer sent his salesman 
He was told to 
The 


latter told the salesman that the belt was 


to call on the mill man. 
go into the mill and see the foreman. 


all right; the only trouble was that they 
had always used belt that would stretch 
more or less, and had cut this particular 
When they attempted to 
They 


piece too short. 
run it on the pulleys it tore in two. 
spliced a piece in, and then it ran as well 
as any belt they ever had. The salesman 
went into the office and told the proprietor 
the had said. He seemed 


what foreman 
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very much astonished and asked the sales- 
“just sit down here a few min- 
He went out and found what the 
salesman said was true. The man who put 
the belts on did not wish to admit he was 
at fault, so had reported the belts “no 
The proprietor then came into the 
the salesman: “Tell 
not investigate as I 
before, and 


man to 
utes.” 


gC 0d.”’ 
said to 
did 


done 


and 
house I 


office 
your 
should am 
sorry I made the complaint.” To 
his good-will he gave the salesman another 


have very 


show 





order. 

Notes by a Wandering Mechanic. 

SOME SHOP SYSTEMS—STOCK ROOMS—SUP- 
PORT FOR MOTOR—CENTER FINDERS—IN- 
DEXING JIG——-CIRCULAR PLANING AT- 
TACHMENT— TOOL FOR BORING TAPER 
HOLES — FIXTURE FOR TESTING BEVEL 
GEARS—ATTACH MENT FOR FACING OFF 


DRILL PRESS COLUMNS. 


BY H, GOLDSMITH. 

At my boarding place in Philadelphia I 
had a room adjoining one occupied by a 
B. & O. Railroad inspector, who was in- 
specting some engines that being 
built by the Baldwin Locomotive Works, 
and through his courtesy I got into the 
Baldwin shops 
that to simply go through them slowly, 
taking in each floor of their many build- 
ings, would require over three hours of 
steady walking. 

The different departments are operated 
independently of each other, the work be- 


were 


These are so extensive 
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chines best suited to handling its work, 
and specially arranged tools are in evi- 
dence everywhere. Take, for instance, the 
Vauclain type of compound engine with 
high and low pressure cylinders and cylin- 








American Machinist 
FIG. 24. CENTER FINDERS. 
drical steam-chest; you will find at least 
five special machines designed for boring 
the three holes at once and taking a finish- 
ing cut through them at the rate of I- 


iy 





_ 


{T 





{{7 
oa 


a 





FIG. 23 


ing divided contractors who are 
subject to orders from a general foreman, 
and he in turn under orders from a gen- 
eral superintendent and an assistant super- 


Each department has the ma- 


among 


intendent. 


SUPPORT 
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FOR MOTOR. 


inch feed per turn of bar. These large 
machines are placed in a room with a ceil- 
ing not over 12 feet high, and to handle 
the very heavy castings a jib crane is used 
with a track attached to the floor and one 
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movements of this 


raising 


All 


crane, such as rotating, traversing, 


to the ceiling. 
and lowering of the load are controlled by 
the operator, who is in a little car attached 
to the crane, with the electrical controllers 
near at hand. 

The 
is arranged on the pigeon-hole order. 


stock-room for bar steel and iron 
The 
various grades of steel and iron are a 
the ends of the 


For example, a 


signed certain colors and 
bars painted accordingly. 
bar of tool steel may be painted blue and 
machinery steel red, etc.; in this manner 
the stock-keeper becomes familiar with the 
different kinds of steel or iron and is able 
to pick out what is wanted at once. 

It at the 
after experimenting, that individual drives 


was decided 3aldwin shops, 
for some of their machines would be prof- 
itable, and the support shown in Fig. 23 
was designed for carrying the motor and 
driving cone. This made a simple and sat- 
left 
overhead passageway for the cranes 

There 


driven 


isfactory arrangement and a clear 
these 
that 
pick up (and they do pick u 


est 


are in works electrically 


cranes are large enough to 


p) the heavi 


locomotive built, raise it over the 


top 
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FIG. 2 


of the ones building, carry it the full length 
of the shop and put it down without dis 
turbing the smallest pin. 


Fig. 24 shows two handy tools used 
there for locating the centers in large 
holes. Fig. 25 shows a drill jig for large 


26 shows a circu 


be ad- 


circular work, and Fig. 
lar planing attachment which can 
justed to suit different jobs 

The above shops completed my Philadel 
phia plans, and the next stop on the pro- 
gram was Wilmington, Del., where I landed 
b with the 


about September 3 and got a jo 
American Lathe 


layer-out on the surface plate 


Turret as 


a 


One of the 


Company 


interesting tools I ran across there was a 


boring device, shown in Fig. 27. This 
was used in boring the taper holes for 
their spindle bearings 

After visiting the Betts machine shops, 
which are well up to date in modern ma 
chine tools, I was ready to be off to other 
fields nearer New York city. So, giving 
my customary week’s notice, I bid fare- 


well to Wilmington, after a three weeks’ 
th 
l 


sojourn in 


cl 


e City by the Creek, and pur 


iased a ticket for Newark, N J iz 
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noon, I imme 
After 


at various shops 


in that city September 26 at 


diately started out to hunt a job 


told a few tim 
where I applied that tl 


I 


intendent 


being 
1ey had enough men, 


t 


al 


t Tt 


succeeded in persuading the super 
Ne wark Machine Tool 
Company (Binsse Machine Company) that 


he 


as a toolmaker and received an invitation 


1 
lds 


tile 


of 


I was just the fellow was looking for 


which I accepted—to start work the next 


morning at o'clock. Skirmishing about 


for was the thing, 


us¢ 


next 


a boarding-ho 


iN 














from New ink 
lands in which the 
ers are [ ind 
forgotten after on 
The company m 
ntal drilling and 
their place | Saw 
fixture—shown in Fi 


el gears 


and ho izontal 


tor 





the 


It has, as will 


various 


tre 
aqaju 


good system in the 
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Fig. 29 shows an attachment for a lathe 
footstock, seen at the Gould & Eberhardt 
shops at Newark. With this attachment 
the end of a drill press column is faced 
off while the column is being turned. 

The latter part of October I took a trip 
o Plainfield and received permission to 
go through the shops of the Pond Machine 
fool Company. There all stock is cut off, 


centered, weighed and placed in bins, num- 
bered to correspond to cut-off lists. One 
man does nothing but look after this work. 





e )) 












FIG, 20. 


All headstocks, tailstocks, carriages, 


aprons, compound rests, etc., are finished 
complete and sent to a stock-room in lots 
of twelve and held until the order for a 
certain length of bed is issued, then the 
parts are brought from the stock-room and 
bed, the lead 
With this sys- 


avoided 


assembled on the proper 


screw being made to suit. 


tem all confusion 1s 





The Search for Work. 
The reasons for seeking new situations 


are many and various. There are, and 
always will be, some unemployed involun- 
tarily, and others, more fortunate in main- 
taining their positions, but scarcely less 
eager in looking up jobs. 

It should not be a difficult 


an enterprising man to obtain employment 


matter for 
at any time, and particularly at such times 
as the present. It is for those who seek 
that these remarks are intended. 

The old-fashioned method of seeking 
employment by a personally conducted 
shop-to-shop tour is seldom used now, 
The 


curt 


except by the lower grades of labor. 
difficulty of the 
reply of the clerk or the impudence of the 
average office boy are alike discouraging. 
The affronts, tramps 
and weary waits are relegated largely to 
and more business-like methods 


“seeing the boss,” 


personal tiresome 
the past, 
prevail; methods cheaper, equally effective 
and far more satisfactory to all concerned. 

Much of the same course is necessary 
in answering advertisements as in making 
an unauthorized, or general, personal ap- 
plication. It is a noticeable fact that less 
than one-fourth of “Help Wanted” adver- 
tisements give addresses that indicate their 
per cent. 
The 


some cases the 


whereabouts; something like 2 
only extend an invitation to call. 
reasons are obvious. In 
offices would swarm with applicants, ob- 
structing business and wasting time un- 


necessarily, besides which the man who 


ATTACH MENT FOR FACING OFF 
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does the hiring commonly has many other 
important duties to perform, from the 
midst of which it is vexatious to be called 
away to spend time in gathering from an 
applicant such statements as are considered 
desirable to obtain from an employee, and 
which could be briefly but clearly indicated 
in a note—valuable in itself for future ref- 
erence—and which should contain a polife 
request that it be laid on the desk of the 
foreman in charge. Then at a convenient 
time he can take the matter up and be able 
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to more fully consider it and be likely to 
view the application far more favorably 
than if hurried. 

A personal interview is desirable, even 
necessary, but not at this stage. The 
mails, telegraph or ’phone are rapid in 
operation, and employers do not hesitate 
to make use of them in making appoint- 
ments with presumably desirable prospect- 
ive employees. Hence in the beginning it 
is well to lay in a stock of stationery, pa- 
perseverance and prudence. 
keep clear of 
There may be 


tience, 

Experienced men_ will 
an employment agency. 
some that serve the purpose their name 
would indicate; but there others, 
and the others are in the majority. Those 


who value their time and money will have 


are 


nothing to do with concerns which expect 
a small deposit or pecuniary assistance 
in any way in connection with employment. 
It means loss invariably. 

Advertisements under the head “Situa- 
tions Wanted” in the dailies seldom effect 
their objects. Employers do not buy news- 
papers for that purpose; if they want a 
man they are the ones who advertise and 
make their wants known. Advertising in 
trade journals of established reputation 
is a quite different proposition; but, after 
all, answering advertisements is the com- 
mon course of getting new positions, the 
most prolific of results, and in the shortest 
possible time. 

What to say in a letter making applica- 
tion for employment depends somewhat on 
the advertisement, if the cue 
tained, more on the character of the posi- 


was so ob- 


tion and most on the personality of the 
writer. No two will be quit alike, and no 
specific rule can be given, although a cer- 
tain set of facts are always expected to be 
stated. 

Some things may well be avoided. For 
instance, if you get kicked out, figuratively 


speaking, from some past situation there is 





September 4, 1902. 


no sense in trying to explain it, or even 
mentioning it, if it can be avoided without 
violating the truth. 

No person with well-rounded common 
sense will expect you to state what wages 
or salary you got at such and such a 
place; neither would you care to give such 
information unless the wages were high, 
or what your reasons are for making a 
change, or why you made changes in the 
These matters are your own private 
and it is manifestly absurd to 
which 


past. 
concerns, 
to give testimony 
to his 
provoke a 


man 
detrimental 


expect a 
interests, or 


suspicion of 


might be 
be likely to 
“faking.” 

If you have been a “rolling stone,” 
mention it, for it is considered so generally 
that the rolling stone gathers no moss 
This may be true enough, but carry the 
analogy further, and it will be granted 
that no stone rolls forever; that at some 
place in its path it will find a suitable 
crevice, in which it will fit with ease to 
itself and benefit to the hole, helping to 
smooth and level the face of the universe 
So it may be with human nature; some 
people may lack appreciation of and pass 
after trial many positions, seeking intui- 
tively for something approximating the 
ideal they have set up for themselves, un- 
til they finally meet with it. There are 
possibilities that their aim and ambition 
are beyond their caliber, but the chances 
are that they will at some time recognize 
and content 


don’t 


the 
the 


themselves as near 
mark as possible. Perhaps this is 
place you will want to remain in, and in 
which you will fill a “long-felt want” ; 
therefore don’t prejudice the negotiator ; 
on the other hand, if you have been in one 


this 


shop twenty years, at the same old job, 
it may not be regarded as altogether cred- 
itable to you either, and if you are looking 
for a change to something different, you 
will scarcely be preferred. 

Don’t be too modest in stating your ca- 
pabilities and knowledge; you are dealing 
with strangers who presumably want a 
good man; if you haven't an abiding faith 
in your can’t 
others to have it; this is the time for you 
to put out your best efforts in self-appre- 
ciation. But be prudent; don’ overdo it. 
Let your experience show what you have 
done and your references back up your 
statements. 

The ordinary questions you know; when 
and where you were born, married or sin- 
gle, wages wanted, or salary expected, par- 
ticulars of experience, references, address, 
etc. If you have valuable letters of refer- 
ence, never send the originals, copies will 
answer equally well. A full address should 
be given, for mail, message and ‘phone if 
possible; enclose a self-addressed stamped 
envelope, indicating that you expect a re 
ply.* Neatness, legibility, spelling 
composition all play a part, although un- 


own ability, you expect 


and 


*We doubt the advisability of enclosing 
stamped envelopes or stamps in letters of this 
character.—Ed. 
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consciously it may be, in making a selec- 


tion, but dependence ‘must be mainly on 
the force expressed in the applicant’s in- 


When you 


get summoned to an interview, don’t dress 


dividuality and his experience, 


like a dandy or a tramp if you can help it; 


be clean, anyway. Don't go intoa business 


office with a foul cigar or a fouler cigar- 


ette; smoke afterwards if you must and 


alone, if 


you h 


likewise let onions and liquors 


you really want a job, ave 


gotten it, anyway. Be prudent in what you 


say; let the other fellow do the taiking, 


largely, but by this it is not meant to act 
ike a dummy 


1 
} 


Then, too, after you have the job, re 


member that the boss’s eye will seek you 
out very frequently for some time to come, 
the c 
other 


1 
i 


and that in yrrner of his desk he has 


several applications; therefore it 


won't do to let up doing your level best; 


it never does pay, for that matter, at any 


time, whether in the search for work or 


attained. 


W. 


in holding a position after it is 


Letters From Practical Men. 
A Wonderful Piston-Rod Break and Quick Repair. 


Editor American Machinist 


The piston was that of a 12x20-inch 
steam engine We had lots of work on 
hand and most of it was wanted in a 
hurry. Every man was doing his best, 
when one day suddenly a sharp snap was 


from the direction of the engine, 


heard 
followed by several hard knocks and then 


i quick shutdown, When we got the cyl- 


inder head off we saw what seemed almost 


miracl The piston rod had broken at 
the 


1, leaving the two nuts in recess of 


he cylinder head. It seemed as if noth 
ing short of a miracle could have prevent 


Ps 








F1G.1 





herboe 








FIG. 2 


HOW THE ROD BROKE AND WAS REPAIRED. 
ed those nuts from falling between the 
piston and head 

To all of us it appeared like a shut- 


down. The foreman came up and looked 
at the break, and he said: ‘Pull out that 
piston and rod, boys. We'll have her go- 
ing in a few minutes.” 

When we had the parts where he could 


took a cold 


the countersink C 


handle them he chisel and 


hammer and cut then 


placing a pig of babbitt on an anvil, to 


protect the thread on the other end of the 


-machinery 


AMERICAN MACHINIST 


rod, he riveted it into place, making a very 
neat repair, as shown by Fig. 2 


J. N. GERMAIN. 





Micrometric Precision in Iron Casting. 
Editor American Machinist: 
\ problem which frequently comes up 
the 


builders of a certain class of 


among 


which requires no great ac 


curacy or finish, and which embraces nea: 
line of manufacture designated 


1 "1 
IV all the 


as “hardware specialties,” is how to pr 


holes which are “good enough, 


in the least expensive way. R« 
have been confronted with tl 


proposition in a way which allowed no 


EE 
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decision, and, as my solution of it in 


work has given decided satisfaction to all 


parties interested, I believe it may be of 


sufficient interest to your readers to war 
rant it 


ts publication 
The use of 


very old, 


cast-iron cores, or “‘chills, 


. 7 ¢ 
and the results obtained art 


accurate and prevent any machine op 
crat s afterward, owing to the chill 
Phe use of steel cores, c ed with a prep 


aration which is s 


of heat as to prevent chilling, is not new 
and yet it is so little known that a record 
of our experiments may prove of value 
In this line of our manufacture, we 
use cast gears of diamcters varying from 


and with holes ranging 


We made for each size 


to 12 inches, 


I 
from 3 to I inch. 
cores, 


of gear a set of six steel varying 


from each other in diameter by .002 inch, 


and from .006 inch below to .005 inch 
above’ standard size, to ascertain the 


shrinkage and the allowance necessary 


The 


diameters cof not over 1 


results show that on holes having 


inch we may d 
pend upon a casting having a hole varying 
in diameter from .oo1 to .oor5 inch large 
The that 


we obtain by this method vary so slightly 


than the steel core used gears 


that we find they can be cast as desired, 
in either loose or driving fits, for cold 
rolled shafts with safety. The holes, if 
anything, are softer than the surface in 


drill 


ke y seat 


ntact with the sand, and we small 


pin-holes, mill, ream, scrape, or 
with no inconvenience. 


holes 


them 


The are perfectly straight and 


smoother tl ve W 1 expect, while in 
nstances where we wis even e@reater ac 
curacy we are casting them about .oo8 
inch small and ming Ww rdinary flut 
ed reamers. Wit es « n this man- 
ner g ter I and with 


ity than we have obtained by 


iess eccent! 

( CKINE 1 9 em id ( stec 
. 

( res ( | } n ¢ 

c 


of the core ( depen t 
fit of : . 4 
pt , “s 
f lk | t ( ffording 
{ 7 ‘ 
Core ) \\ ( aki ( ( 
tselt ( ¢ ght par 
ip l d 
the « the f the 
casting fi By 1 fr 
sliding f ver e | ern 1 « 
prit vy be | ind 
while e pattern dt ng 
iftterward 
( fre 
while ad sW t | { t 
machine ( . far more satis 
actorv ¢ ( 1 1 led We ire 
casting tap n rk to be tapped 
nd experien 1 dithculty in securing 
od work The core coating we use 
Star Steel ¢ Coating, handled by 
e S. Obermayer Company 
Ot course in large work, or work of 
greater length. other wance for shrink 
ge would ( y, but for the pur 
pose it 1s adapted to I believe this meth 
od unexcelled and less widely known than 
should be I have 1 mind a larg 
rricultural mplement factory where 
square shafts ( ed f half their work 
| yY Si id ( ( iS ¢ Cly i po ble ind 
hinish t e hol \ fi] lo ich 
concern the saving in labor would be 
grea | IEN I. YEOMAN 
\ntrim, N. H 
A Maple Lap. 
Edit r American Machinist 
\. H page 470 a lap made I 
tubing l] p vu rig 
tis not alw it hand. Iu piece ot 
maple and sp he midd caving th 
end St ( ind l with \ len 
wedge ! ( good lap f drill 
bushing \rr 
Color in Tempering. 


Machinist: 
Che irticles by you! 
E.R, Markham, on 


imong the 


valued contributor 
hardening and temper 
most valuable 
and 


matter in your page 


I am glad to mak if this opportunity 
te express my appre 1101 and to thant 
Mr. Markham f f useful informa 





I have been waiting from week to week 


for him to reply to a query made some 
time ago by one of your other correspond 
ents in regard to the color to draw work 
to. The difficulty which the inquirer had 
met was that a piece of polished steel took 
different colors in the spots that had _ be- 
from handling from the color 


handled 


come greas\ 


on the part not As the question 


has not been answered, I will endeavor 


to remedy the neglect by suggesting that 
the easiest way to get a uniform color is 
to grease the whole thing, and thereby 
avoid the ungreased spots. 

Lard oil or vaseline may be used. There 
is a difference in the color produced by the 
two, and the user will have to do a little 
experimenting to learn just what shade 
is best for his work, bearing in mind also 
that the different steels do not have ex- 
actly the same properties at the same color 
Our to brush the article with 


vaseline, then heat until nearly the desired 


method 1s 


color is obtained, then wipe the object 


with a rag or waste previously greased 


vaseline 


lowers the 


Strange to say, this wiping 
color considerably, Then we 
reheat and wipe again, with a less marked 
Usually we get the desired 
This method 


loss of color 
color after the third wiping. 
enables us to produce a very rich and um 
form color which makes quite an orna 


mental finish. Work colored with vaseline 





is darker than that colored with oil, and 
the latter is darker than the bare steel, 
other conditions remaining equal. 
Detroit, Mich. L. O. DANSE. 
Making a Pattern—Stopping Off. 
Editor American Machinist: 
Fig. 1 shows a drawing of a pipe for 
which a pattern had to be made. It will 


be seen that to have done it in the ordinary 
out of the 
involved a lot 


way—that is, to carve it all 


solid timber—would have 
of labor, and so it was decided to make it 
by a quicker and more efficient method. 
The timber was first built up in segments 
in the usual manner, only to form a com- 
plete circle instead of a half circle. It was 
then fastened to a lathe face-plate and 
turned to a semi-circular section; this ring 
was cut in two and the halves were placed 
together, back to back, thus giving a round 
pipe half the flanges and 
branches 4A being made 
then fitted to it. The halves were simply 
doweled together and not securely fixed, 


section 


and a bend, 


separate and 


circular 
facilitated 


most work of 
this the 
if the pattern is made in halves, the molder 


the point or “part 


becaus¢ n 
similar to molding is 
being able to “sweep” 
ing’ of his mold off the flat side of the 
insuring that the joint is 
The 


joint. of the two halves of the pattern 1s 


pattern, thus 


exactly at the center of the pipe. 
represented by the line B and the lower 
part of the drawing (below AB) shows 
the method of sweeping the parting of the 


mold. The core box was made in exactly 


that is, a complete ring 


the same manner 
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cut in two, and then jointed 
by dowel pins. This 
we are concerned in this description, what 
was a that took 
only about a quarter of the time it would 
hand 


was turned, 


finished, as far as 


very neat job, and one 


have taken to carve it all out by 
It may be as well to mention that it was 


a draftsman who suggested this method, 
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side, with their edges in a line with the 
rib B, as shown by the dotted line. A 
core box, Fig. 3, was then made having 
the depth b equal to the depth b of the 
core print A, the length and breadth being 
such as fill the space in the mold left by 
the prints A A, thus stopping the molten 
metal from flowing past the new end of 














FIG, I HOW A 


know it is often used on 
comparatively work [ 
heard of a job so large as this (6 


and though | 
never 


feet 


small have 


diameter) being done by it. 


Mr. J. M. Richardson, at page 613 of the 
present volume, gives a few interesting ex 
amples of stopping-off patterns, but un- 
fortunately he leaves out what is in my 


Blank, Blank & Co,, Ltd, 

















Blankshire b 
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FIG. 3 
STOPPING 
; : ‘ 
opinion one of the most useful applica 
tions 

Fig. 2 is the pattern for a radial drill 


base-plate, and it was required to cast 


one off it a bit shorter than the original 
A rib B was fastened inside to serve as the 
end of the new length of bed; two core- 


prints were then screwed on, one on each 


PATTERN 
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WAS MADE AND USED, 

the bed. A _ beading similar to CC 
Was put into this core box, on the 
bottom or back ¢t, which is, it should 
be noted, the same thickness as_ the 
end of the bed B. The~= maker's 
name also was put in, as shown in the 


sketch. The T-groove core prints were 
not touched at all, the 
cutting off his cores to such a length as 


molder simply 








FIG. 2 


OFF A MOLD. 


would come up against the stopping-off 
It will be seen that by this method 
feet may bé stopped off just 


core, 


( as easily 


as 6 inches, and it may be used on lathe, 
planer or any other beds where it is re 
different lengths off one 


ALBERT CLEGG. 


quired to cast 
pattern 
Keighley, England. 
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Lumber and Scrap Racks for the Pattern Shop. 
Editor American Machinist: 

At page 808 Mr. J. L. Gard, under the 
head of “Some Pattern Shop Economies,” 
has something to say about the scrap pile. 
The prodigal waste of lumber generally 
was something that surprised me when 
I came to this country, over twenty years 
ago. When a youth I worked for a man 
who used considerable ash in his business 
as an agricultural implement maker. He 
generally bought the trees standing, so of 
course the branches were his also. Those 
branches were cut up and turned into file 
handles or handles to go on the cranks 
of some hand machines. One of his men 
needed a small piece of this ash to make 
a carpenter’s mallet to work with. He got 
it by asking for it, but he had to pay three- 
pence for it. 

Fig. 1 shows a “scrap rack” which | 
find very convenient. The are as 
shown. The top shelf or line of strips is 
about as high as most men can look over, 
and the bottom rails, 12 inches high, are 
so that the broom can go under easily. 
There are really four shelves or decks, al 


a) 


sizes 


- 


jm A 


— 
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FIG. I. RACK FOR SCRAP PATTERN LUMBER 
though I have shown only three. The 
bottom rack has 3 inches high ail 
around, and the others except the top have 


The three 


sides 


end pieces the same, not shown. 
upper shelves had three strips only, run- 
ning lengthwise, while the bottom had sev- 
eral running across similar to those shown 
The had liberal 
chamfers, so that we could move the rack 


bottom ends of posts 
easily by sliding it on the floor if needed. 


An arrangement of this sort enables one 
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to see at a glance what there is on either 
shelf and everything is off the floor. 

Fig. 2 shows a rack for standing lum- 
ber, lack of room compelling me to adopt 
this plan of keeping it, but as it fills the 
bill admirably I am glad to have it. There 
is a slanting rail with holes for 5¢-inch 
rods bored at a distance to allow 3-inch 
material to drop easily between, which is 
the thickest that I end, Of 
course these spaces are used for all thick 


stand on 


Stock Standing 
in Rack 





*y q 






Round lron 


1 "Long 





Strip Nailed to Floor 
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FIG. 2. RACK FOR STANDING PATTERN LUM 
BER. 

nesses carried, several thin boards being 


placed in one space. The detail in cross 


section explains itself. The rods, project 


ing 15 inches, are threaded on one end 
long enough to receive two nuts, ore on 
each side of the rail which is 1x3'% inches 


Strips are nailed back and front of the 
same, coming flush with the faces of the 
nuts. The sketch shows the rail fastened 
to the end of the building, one end starting 
from the side, about 2 feet from the floor 
A strip is nailed down on the floor 12 
inches out from the end, plus the thick- 
ness of the rail, The stock standing on 
end resting on this strip throws the weight 
of each board or plank in against the rail. 


Wan. NEwrTON. 


Milling Cutter Arbor Drives. 
Editor American Machinist: 

Regarding Mr. Ridderhof’s opinion that 
his method of driving milling cutter arbors 
(page 
that such 
trouble in keeping the arbor from coming 


1120) is superior to mine, I admit 


is the case where a person has 


out, but in our particular case we were 


simply cutting gear teeth and there was no 


tendency to work out Furthermore, | 


always slip a leather washer over the end 
butt the 


bearing, then overhanging arm 


against the arbor “good and proper” and 
tighten the same. Using this method and 
tapping the arbor into the spindle with a 
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babbitt hammer, using good solid blows, we 


have never had ;: with the arbor 


in) 
loose. T 


coming iain, according to 
Mr. Ridderhof’s method, it is necessary 
to make new arbors, with the lugs solid 
on the heavy part, which makes the opera 


tion quite expensive, whereas by my meth 


od the arbors which generally come with 


the machine can be utilized, driving them 


by the tang only when used on light work 


In regard to using a rod tapped into the 


end of the arbor, as mentioned by both 
Mr. Ridderhof and Mr. Newton (page 
1123), the idea is O. K., providing it is 


needed; but I believe if the gentlemen will 
insert their arbors in the manner I have 
described they will not need to go into the 
expense of drilling and tapping the ends 
of the arbors and using long cumbersome 


rods. 

I think Mr. Ridderhof's method of re 
moving the arbors is O. K. Mr. R. says 
in his article that there are but two pieces, 
the collar and the arbor, no screws or 


other additional parts. I can see no ob 


jection to using screws in the manner I 


did to hold the tool-steel keys. This driver 


excellent satisfaction and 1s, I be 


LIVES 
lieve, cheaper to make than Mr. R.’s, tak 
ing into consideration all the stock that 


must be cut away. 

Mr. R.’s comment upon the unnecessary 
teature of my figuring on the tang driving 
is a point well taken, owing to the fact, 
stated, that the new style of driving 
takes the entire job off 

I thank Messrs 


for their part in the program 
Rosr, A 


as he 
the tang 
Ridderhof and Newton 
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A Taper Gage in a Jobbing Shop. 


The following letter we attempted 
print in our issue of August 7, vut in thr 
make-up some lines of linotype dropped 
out, leaving the rest unintelligible, so it 
is best and only justice to the writer to 
reprint the entire letter: 

Editor American Machinist 


I have read with interest the descriptions 
of the 
pers recently shown in your columns, 


different devices for calipering ta 
and 


no doubt some of them are valuable I 


would like to describe imple and cheap 


method that I am using. Several years 


was employed in a jobbing 
(one of Mr, Os 


in with a cros 


ago while I 
shop in the oil country 
borne’s kind) a man came 
head pin and box and wanted a new pin 


made, but he did not bring the cross-head 


for they were unable to get the l.*y out 
and get it off the piston rod soth ends 
of the pin were taper and the centers in 


so that it 
attachment to it I 


them were battered was impos 


sible to set the taper 


suggest d to the foreman a ¢ heap gage that 


would only take an hour to make and was 
told to go ahead. I took a bushing some 
what longer than pin, stood the pin 
pright in it, filled the wrist part of the 
pin with clay and on top of the clay I put 
pa tebo ra Wa her Pre \ ul ly | ] id 
drilled les in the bushing for the 





1266 


babbitt to hold to; then I poured babbitt 
metal into both taper ends. After the 
metal had set, I took the job to an old 
screw press and pressed it tight, then 
after removing the pin I nad a gage. 

A few weeks ago I had to make some 
taper reamers for pins; I had the pins but 
no gage, so I made a gage after the above 
method. After I had one reamer ground 
I made a more substantial gage; it is faster 
than bothering with a micrometer or 
guessing. Maybe this is old, but I never 
saw it practiced, so I will hope it may 


help someone. Cuas, HEENA. 





Machining an Air Compressor Valve. 
Editor American Machinist: 

I enclose sketches of an outlet valve, 
an expanding arbor for machining the 
and a gage to the end is 

Fig. 1 shows the valve and the 
The valve, which is used on several 


same, which 
turned, 
gage. 

styles of air compressors, is a steel casting 
and is first chucked in the usual way, the 
seat end of the valve coming up against 
a stop in the rear of a four-jawed chuck. 
The end off the 
bored out by a series of fixed cutters set 
It is then ready for the 
Fig. 2 shows an expand- 


is faced and valve is 
in boring bars. 
outside turning 
ing arbor that is fitted to a lathe spindle; 
the four jaws A are kept in place by the 
spring B, The 
slipped over the arbor and held up against 
stop C. The nut D, which is drilled out 
for an ordinary spanner wrench, is then 


valve, finished inside, is 
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with a short bearing on each side of the 
pulley. This pulley was a sticker, and it 
always got in its work when the superin- 
tendent was near at hand and always 
ready to make a great kick but never a 
suggestion to help out of the difficulty. 


L- Frame of Machine 
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FIXING A LOOSE PULLEY. 
Red tape in a shop is all right; but they 
worked it for further orders in this shop. 
One day, after being disgusted with the 
machine and the red-tape business, I took 
hold and changed the arrangement, as 
the The change de- 


shown in sketch. 
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A RECONSTRUCTED COUNTERSHAFT. 


manded a little more floor space, but now 
they can run the machine all day without 
the heating or sticking of the pulley. 
Referring to the sketch, 0 o are the old 
bearings. I took an old hanger and placed 
it about four feet from the machine and 
shaft with length enough pro- 
Tn 
O 


put in a 














American Machinist 


ARBOR AND GAGE FOR AIR COMPRESSOR VALVE. 


outside of the valve is 


the 
turned to a ring gage, and the end of the 


tightened, 


shown in 
Cc. &. DD. 


valve is turned to the 


Fig. 1. 


gage 





Fixing a Loose Pulley. 
Editor American Machinist : 

In a wood-working shop in which I was 
employed there was a machine which gave 
a great amount of trouble and more than 
once caused a delay of three to six hours, 
owing to the heating and sticking of a 


loose pulley. The pulley ran on the shaft, 


truding inside the machine to key the 
pulley on. It looked bad, but it did the 
work. The machine pulley change worked 
so well that I thought I would try it on 
a countershaft. This countershaft ran a 
re-saw which was being worked to its 
full capacity, and for this reason a tight 
belt was necessary, with the hot pulley 
as a result. The counter had three hang- 
ers, so I just made it four and cut the 
shaft in two, with a tight pulley on each 
I never saw anything answer the 
W oopworKER. 


piece. 
purpose as this does. 





‘the 
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Marking Details to Fit—Long Bolts Elastic— 
Fine Thread for Large Bolts. 

The practice of marking upon a drawing 
that one detail must be made to fit another 
has its limits, especially in a class of work 
likely to bring many orders for spares. I 
remember a case in which the draftsman 
noted upon the detail for a large nut that 
it should be chased to fit a certain rod 
shown upon another sheet. The nut was 
not an ordinary one, but was a somewhat 
elaborate affair, part of a system of heavy 
machinery, and when the lathe hand was 
ready to chase the thread it was found 
that the rod had already been shipped, and 
the man who had finished it had gone to 
another town to work. The threads were 
shown on the rod detail in the 
tional manner, and the presumption was 
that it had been chased for a standard bolt 
thread. This proved to be the case all 
right, but the matter caused considerable 
discussion. The lathe hand had asked to 
be definitely instructed to chase a standard 
thread in the nut, the shop foreman, in 
some little doubt himself, referred the mat- 
ter to the superintendent, and the latter 
mentioned the case to the engineer, who at 


conven- 


once reprimanded his draftsman for mark- 
The 
drawing 


ing the drawing in this way. rule 
was then for that 


room that pieces of standard dimensions, 


formulated 


or of other dimensions which could fairly 
be given in figures, were not to be marked 
fit one to the other, but, so far at least as 
draftsman the pre 
sumption must be made that each machin- 
ist would work accurately to figures; and 


was concerned, 


that if for any cause this was not done in 
a given case, the matter would be reported 
to the drawing room to be noted upon the 
drawings. This was in a class of work 
for which ordinary machine shop methods 
were sufficiently accurate, and would pro 
that practically inter 


duce were 


changeable. 


parts 


In the case of very large bolts and nuts, 
such as tension bolts for shears, presses, 
etc., the use of a thread finer than that cor- 
responding to the given diameter is so 
commonly resorted to, in order to preserve 
the strength of the bolt, that it is well in 
all cases to mark the number of threads 
per inch, and if this is not done a careful 
man will assure himself of the require- 
ments in the case before boring out the 
nut or chasing the thread upon the bolt. 


Many mechanics have wondered why it 
was they were given the job of turning 
stock for almost the entire length of a 
large bolt in order to reduce the body to 
the same the the 
thread, or even slightly below it, and then, 
in some cases, providing split bushings to 
fill the space between the body of the bolt 
and the holes through which it was passed, 
thus supplying the place of the metal they 
had been at some pains to remove. Those 
of an inquiring turn of 
learned that to thus reduce the diameter of 


diameter as root of 


mind readily 
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the bolt increased its strength by rendering 
it more elastic, allowing it to stretch some 
what in place of breaking. In the case of 
a full-bodied bolt the section which offers 
the least resistance to tension is that at the 
root of the thread; it will stretch propor- 
tionally more at this section, and it is here 
it will break, and it will do this under a 
smaller load than if the elongation had 
been distributed over its entire length. In 
bridge and building construction, the ten- 
sion rods and sway rods that have 
threaded connections are made with upset 
ends; that is, the ends are stoved up to 
suit a nut a size larger than the body of 
the rod, which is then smaller in diameter 
than the root of the threads, and the rod 
will always fail at some portion of its 
length other than the ends. Bolts which 
are subject to repeated shocks or vibra 
tions are sometimes provided with rubber 
cushions between large washers under the 
nuts; this is said to lessen the tendency t 
crystallization of the metal and increase 
the life of the bolt. 

Machinists, especially fitters, have noticed 
that the man with the monkey-wrench will 
oftener break short bolts, such as those 
used for cylinder heads, than he will those 
of the same diameter but which happen to 
be 2 or 3 feet long. Men in the shop who 
have used a 1-inch bolt with a long wrench 
to pull bronze bushings into place have 
frequently remarked that the long bolts 
never seemed to break, while with a small 
er wrench they could break a short bolt 
drawn up on to solid metal. In such a 
case as this there would rarely be sufficient 
\lthough the 
men felt that they were pulling with as 


resistance to break the bolt 


much force as served to break the shorter 
bolt, the yielding of the bushing, added to 
the elasticity of the bolt, would prevent the 
force coming as a suddenly applied load, 
or in the nature of a shock, which is a 
most common cause of failure in all kinds 
of construction. The principle that a sud 
double the 
stress that is caused by the same weight 


denly applied load produces 


added in small increments governs the 
case of the bolt, no less than that of a 
railroad train rolling suddenly out upon a 


bridge. GERALD FE. FLANAGAN. 





Arrangement for Boring Crank Disks. 
Editor American Machinist : 

The readers of the AMERICAN MACHIN 
ist have of course profited by the well 
sustained succession of articles on tool 
room work, dies and press work, etc 
However, there are others more directly 
interested in the common, everyday jobs 
of the machine shop, and hoping to bring 
out other ideas in kindred work, I offer a 
sketch, Fig. 1, and description of a method 
I designed and used in the shops of Clark 
Bros., Belmont, N. Y., for boring the 
crank pin holes in the disks of their en 
gines. 

The shafts are not of one size through 
the entire length of the disk hubs, but are 
stepped down 1-16 inch in diameter at 
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half the length in the hub, thus obtaining 


a better and quicker job when pressing the 


shaft in place, for a quick, certain aline 
ment is secured at the very beginning of 


the pressing operation, and also the time 


required for forcing the shaft through the 
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lathe head. The other end of this shaft, 
having a long spline, is carried in the solid 
box on the lathe carriage by the sleeve ot 
the sprocket wheel B. The stiff cast iron 
box bolted on the top of the tool rest 
carries the cutter bar together with the 


____ 


























FIG. I LATHE ARRANGEMENT FOR BORING CRANK DISKS 


disk is cut in half. For short stroke, larg: 
cylinder engines having large shafts and 
pins this step is increased (see Fig. 2), 
and the crank pin also is made with a step, 
thus giving additional metal between shaft 
and crank pin holes. 

The shaft with the fitted disk is placed 
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FIG. 2, STEPPED HOLES FOR SHAFT AND 


CRANK-PIN. 


on the centers of the lathe, which has been 
arranged for this operation, and the ac 
companying drawing shows the simple, 
cheap and effective device in use. The 
shaft A is driven by the split clamp 
sprocket wheel on the gear shaft of the 





driving sprocket wheel and the two gears 
the gears being required to enable the 
sprocket wheel to clear the body of the 
crank shaft. The feed is the regular cat 

riage feed, the carriage and cutter bat 
traveling together The disk is of course 
fastened so that it cannot turn, There is 
no chucking nor uncertain squaring of the 
work; the error of the finished hole is no 
more than the error of the lathe, which 
with a long shaft and for the comparative 

ly short crank pin seat, is exceedingly 


small JosepH L. Rep 


The Vise on the Patternmaker's Bench. 
Editor American Machinist 

\ workman in the shop with me called 
my attention to what he termed “a foolish 
thing to put in a paper,” in the “Pattern 
Shop Suggestions” at page 807. The at 
ticle shows a bench with a vise 6 inch 
from the end. Said he, “What's the dit 
ference where the vise is, 6 inches or 2¢ 
inches from the end?” Said I, “I have 
been a reader of this paper for eighteen 
years and I can learn something from eacl 
article published. The trouble with som 
readers is, they read the whole paper in 
five minutes and then start to kick 

“Now let us do a little experimenting 
The vise on your bench is 21% inche 
from the end. Now take your plane and 
use it in the regular position, with your 
right side to the bench; that’s easy. Now 
leave the piece in the vise and turn around 


and plane the other way; that’s not so 


easy. Just try that on my bench; the vise 
is 5 inches from the end.” “Well, I gues 
the idea is all right.” Life is short, s 
there is no use killing oneself trying t 


reach down to the center of the bench 
when dre Ssing a piece of wood 
SUGGESTION 
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No Encouragement to Improve. 
Editor American Machinist : 

Your kindly and helpful suggestions as 
to some of the things to be kept in mind 
when writing for publication encourage 
me to write you, I'd like to tell you of a 
lathe that is one of the best in a depart- 
ment employing about fourteen men day 
turn and a The 
machine I have in mind is an 18-inch swing 
of standard make, about 4 feet between 
centers, and has been in use about two 
years. There is nothing about it badly 
worn, and in most ways it shows evidence 
of light cuts and reasonable oiling. One 
of the first things to attract my attention 
was that the countershaft never stopped— 
except when the operator had the har ‘i- 
hood to ask the machine to take such a cut 
as an 8-inch swing lathe might reasonably 
be expected to handle, then it stopped. 
It was said by the foreman, and others 
who claimed to know, that the clutch was 
wrong, had always been wrong, and could 
not be made right. The belt from the 
line to the countershaft had a great tend- 
‘ency to run almost any other place than 
well on the pulleys, and the belt from the 
counter to the machine was seldom more 
than half its width on either pulley. The 
men who ran the lathe, probably because 
of thwarted attempts to these 
things changed for the better, seemed to 
be fairly content to set cuts, speeds and 
feeds where such an arrangement, with 
rather loose belts, woul’ drive them, then 
fold their arms and let her nibble. 

I'd like to send you a photograph of 
that lathe. I fancy it might be taken for 
a photograph of many another lathe in this 
land of ours. There was little about it 
that could be called startling. The 
chine was provided with a full equipment 
of large and small face-plate, four-jawed 
combination chuck, steady-rest, follow-rest 
and a small Beach drill All of 
these except the last named and the fol- 
low-rest were resting around the feet of 
the lathe, more or less encrusted with dirt. 
The threads in all pieces that screwed on 
to the spindle were filled with chips and dirt 
and left just as they were cut; that is, not 
one had ever been provided with a blunt 
termination (see sketch), but each tapered 
to nothing, thus insuring that vexatious 
“cross-thread” action so likely to occur 


lesser number nights. 


have 


ma- 


chuck 


when putting on face-plates, chucks, and 
such. The follow-rest was found far away 
from the machine. 


The steady-rest was so encrusted 


It was seldom or never 
used. 
with grease and dirt that in only a few 
The 


upper part was hinged and clamped to the 


places was the metal surface visible. 


lower in the usual way; the clamp had been 
broken and a new one made that 
long that the clamp screw would not touch 
bottom, and a piece must be inserted under 
the screw point to lengthen it, The Beach 
drill chuck had been made for straight 
shank drills, for 
till the taper shell that is supposed to hold 


was SO 


and used taper shanks 


the jaws in correct position was strained, 
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allowing the jaws to gape to the taper 
whenever any pressure was put on them. 
This chuck was provided with a shank that 
fitted head and tail spindles, except that it 
was so short that it could not be knocked 
out, and it had to be taken out with a 


wrench. It was not much used, but in 
its place was another Beach chuck in 
somewhat better condition, but with a 


shank that did not fit the lathe spindles, 
which was used to the detriment of the 
spindle holes and of the fit of the centers. 

At the back of the lathe, in a rather 
difficult place, there had at one time been 
a board with pins scattered promiscuously 
over it, the intention being to keep the 
change gears thereon; but little effort was 
made by the workmen to do anything of 
the kind. Some entirely too slender and 
limber nails had been driven into a cup- 
board that stood near the head end of the 
lathe and some of the gears were there; 
some were on the floor, some on the first 
mentioned board and all more or less filled 
with dirt and chips. The keys that kept 
these gears from turning when in use were 
of the Woodruff type and of course were 


POO} 
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END OF SPINDLE AND HOLE IN CHUCK WITH 
SQUARE-ENDED THREADS. 
loose. The knurled nut that at one time 


retained the gear on the end of the spindle 
had been lost and nothing substituted. The 
operator was supposed to give it and the 
feed cone some attention and shove them 
on when they worked too far off. The 
back gears and mating gears on the cone 
were as full of dirt and chips as they could 
be and run; the pinion at the small end of 
the cone had met with an accident and had 
been repaired by making some pin teeth 
that furnished an indicator for the cone 
speed—when back gears were in action 

which could be read all over the depart 
ment. This lathe was provided with an 
arrangement of gears whereby the car- 
riage feed could easily be shifted from 
belt drive to gear drive, by turning a 
knurled knob a few turns, thereby shifting 
the position of a swinging bracket situated 
at the left-hand end of the lead screw and 
feed rod, in such a way as to slack the feed 
belt and bring into action gears connecting 
the lead screw and feed rod. This swing- 
ing bracket was somewhat cup shaped and 
so full of chips and dirt as to prevent its 
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normal action and wholly hide some oil 
holes. The tailstock seemed to have been 
provided with a clamp of usual one-bolt 
design, but some thoughtful man had cut 
away the part that fits between the lathe 
shears till the clamp refused to stand still 
while the nut was being tightened, requir- 
ing a hand to be placed on it each time 
it was tightened. 

And so I might go on mentioning each 
part of the lathe. There was nothing 
really alarming or wonderful about the 
machine, but if there was much that was 
very near to what it should be, it failed 
to come to my notice. 

During the few weeks that I was in 
sight of this lathe there went to work on 
it a man who tried to bring it up to its 
full producing capacity and was encouraged 
by many promises and a change of foremen 
to believe it could and would be done. I'd 
like to tell you that the man changed things 
for the better, but that would not be strict- 
ly true. There was no evidence of any 
determination on the part of those in auth- 
ority to actually prevent him from im- 
proving matters, but there was very little 
done to help him. Many of the faults 
were easily corrected, but others required 
the co-operation of the foreman. The 
chances are that with enough time and 


with never-relaxing effort there would 
have been a cure of all. As it was, on 
leaving the machine after about three 


months’ work, he could say that it could 
easily be run to double the capacity that 
was possible when he took it, but that 
was still far short of what it should have 
been. 

In too many shops this pen picture of 
the lathe will be recognized as showing 
what they consider the normal condition 
of a lathe, but how far it is from the con- 
which a lathe should be main- 
tained will be apparent to those who are 
fortunate enough to work where they do 
better. H. O. Bow. 


dition in 





Work Benches Without Shelves. 
Editor American Machinist: 

A visit to almost any modern machine 
works is always instructive. While the 
machine equipment may leave but little to 
be desired, it is almost invariably apparent 
that no attention has been paid to the type 
of work bench best suited to prevent the 
same from becoming repositories for a 
generous portion of the shop refuse, which, 
by a very gentle stretch of the imagina- 
tion, might be made to include the spoiled 
work, hidden and “government” jobs un- 
der way stowed in the various nooks and 
corners formed by shelves under benches, 
so kindly provided for this particular pur 
pose. 

In a manufacturing 
which I have in mind, they have all their 
the pattern 
shop, boxed up from the floor right up to 
the under side of the bench and a foot or 
so back from the front, 
ample space for fastening vises and clamp- 


machine works 


benches, including those of 


which allows 
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ing work, as well as for the numerous 
other operations that make benches neces- 
sary, with the result that when the grand 
semi-occasional cleaning up take 
place, there are not found, reposing rest- 
fully onthe hereinbefore mentioned shelves, 
partly used bales of “hay” tobacco, sev- 
eral well-seasoned the same 
material, cigarette stumps galore, with a 
helper’s half-filled, well-colored, odorous 
T. D. clay pipe here and there to lend 
proper dignity to the collection. Added to 
this list will be the usual scrap metal that 
will accumulate in all machine shops, re- 
gardless of the imposing and ever-present 
scrap pile which would at least be in evi- 
dence when wanted if all benches were 
shorn of shelves and boxed. OLp Bos. 


does 


“sojers” of 





Narrowmindedness in the Shop. 
Editor American Machinist 
We see a lot just now in the technical 
papers, especially the AMERICAN MACHIN- 
IsT, about up-to-date shops, liberal minded 
works management, etc., features 
which can be this side of the 


Atlantic as well as over there; but it isn’t 


ness, 


found on 


very often we hear about the other side 
of the question, and I should just like to 
present a case to show how British work- 
men are sometimes encouraged. A year 
or two ago a prominent firm of textile ma 
works an 


chine makers installed in their 


automatic screw machine. This was at the 
time a novelty in the district, and a young 
engineer who had mastered all the prin 
but had 
had the opportunity of seeing one in oper 
ation, wrote to the said firm telling them 


ciples of these machines, neve! 


that he understood all the mechanism of 
their machine, but, having never seen one 
working, he would esteem it a great favor 
if they would allow him to inspect it. He 
waited with more or less patience and at 
last received a reply to the effect that he 
must have made some mistal.e, as no one 
in the district understood anything about 
the machine he referred to, and therefore 
they could not see their way to grant his 
request. I don’t know whether such peo- 
ple do tricks like this to keep those who 
may be future competitors from the field 
or whether it is from pure “‘cussedness,” 
but, whatever it is for, it only serves to 


At the 
same time it is self-evident that when such 


spur on the ambitious young man. 


practices as these are indulged in the road 
to success is of necessity much longer. 
Another incident which came under my 
notice, worse than the above but of a dif- 
ferent characier, was enacted about a 
couple of years ago, the principal actor 
being the manager of a machine tool works 
employing about 300 This man 


was one of the most vulgar and profane 


hands 


creatures that I have ever met (and I have 
come this line). 
This may be judged from the fact that he 


across a few “stars” in 
has cursed his own father (who is a senior 
partner) more than once, and that, too, in 
the presence of the workmen. The works 
had increased and multiplied till the engine 
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had got unable to cope with the load put 
on to it, and the heads of the firm (among 
whom was the above thick head) had de 
install a new engine of 


cided to greater 


power. One day, when all were quietly 
pencil-pushing, this genius came rushing 
up into the drafting room with an unusual 
amount of bluster for 
which he was famous) and told the chief 


(a characteristic 


draftsman that he had solved the difficulty 
The C. D., not under- 
standing what he meant, asked for a fuller 


about the engine. 


explanation, and he then said that he was 
going to put a two-to-one purchase of 
gearing from the engine crankshaft to an 
auxiliary shaft from which he would drive 
the shop, concluding with the words, “I 
shall then have exactly double the horse- 
power from the engine, don’t you see?” 
When our boss recovered he tried to ex 
the the 


word horse 


add that a 


plain meaning of 
power, and it is unnecessary to 
new engine is now driving the works 
Another rather amusing incident which 
occurred at the same shop goes to showthat 
the above manager was a regular “chip of 
the old block.” 
being sent away, and the Old Man (our 


A large packing case was 


hero’s father, who was always very much 
in evidence when anything was being sent 
out) was standing on the dray after hav 
ing steadied the case down from the crane. 
The horse, owing to some inequalities in 
the shop floor, could not start the load 
After a lot of shouting about a dozen men 
were ranged at the back of the wagon, and 


Ceiling 
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2.800 revolutions. I had three soft wheels 
at first, but they all flew off at a tangent 
and nearly scared the “bats out of the 


belfry.” The frame that holds the grinder 


as 
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FIG, I GRINDING A DII 


shaft is reversible at B, and the emery 
wheel can be turned around without un 
lacing the belt CARROLL ASHLEY 


Holding Back a Twist Drill in Ratcheting. 
Editor American Machinist: 

I have had all kinds 
twist drills catching in going through a 
hole, especially when using a ratchet, and 


of trouble from 


I devised a scheme to prevent this, which 
saver for 


proved effective and a time me. 





Counter Shaft 


gl 


Dru a 


at a signal from the Old Man a mighty 
Old Man in the 
meantime heaving for all he was worth at 


shove was given, the 


the packing case whtle he was still on the 
wagon. The result was the most ludicrous 
that could be imagined, the Old Man push 
ing and the men trying to suppress their 
mirth, at the same time pushing with all 
their might. 3 
Yorkshire, England. 





Grinding Out Dies. 

Editor American Machinist: 
We had at one time a set of three blank- 
in the hardening, 


ing dies that “went in” 


so we ground them out as per Figs. 1 
and 2. From 1-32 to 1-16 inch had to 
come out. Emery wheel A, which is 6 
inches in diameter (and a hard rubber 


wheel it ought to be) is belted up to run 


Line Shaft 


& (oO) 











orl 


SIDE VIEW SHOWING 
OF BELTS. 
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FIG, 2. ARRANGEMENT 


Just take a block of lead or babbitt and 
clamp it on where the drill is to break 
through. Where it is difficult to clamp the 
soft metal it may be held by bracing. At 
any rate it is a comparatively simple mat 
ter to hold the block in some way, and as 
the drill has the block to enter it will not 
have the chance to catch and screw itself 
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forward. After once using this a me- 

chanic would not try to ratchet with twist 

drills, say 34 to 11% inch, without it. 
Ror’t A. LACHMANN. 





A Long Milling Jig. 

Editor American Machinist: 
A small U-shaped slide valve, about 34 
inch square, has to be finished all over. 
The work is done on a milling machine 
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en, and it is anything but convenient for a 
man to be obliged to get out a drawing 
board after supper and find all the tables 
occupied and no place to lay the board. 
At home sewing machine 
which had a drop leaf at the side. I re- 
moved the drop leaf and in its place put 
a soft pine board 2 inches wider than the 
length of the taken off and long 
enough to reach the floor when dropped 


we have a 


one 




















The Valve 





One of the Cuts 
with End Mill 


' \ LONG MILLING JIG. 


with end mills and gang cutters, and the 
device for holding the castings is the sub- 
ject of this sketch. 

The jig used is made up of a casting 
nearly as long as the travel of the table of 
the machine, milled out as shown in the sec- 
tion; a piece of hard wood as long as the 
jig and about %4x% inch; a piece of ma- 
chine steel the same size as the piece of 
wood, and six set-screws tapped through 
the casting 

About thirty of the little castings in the 
rough are laid in a row in the jig, all the 
same up. A then taken the 
whole length with an end mill and then 


side cut is 


the castings are turned over. This is re- 
peated until all the outside faces have been 
finished, gang of three 
put on and the last cut is taken, as shown 
in the engraving. The same jig holds the 
castings during all six operations, and as 
thirty can be done at a time it saves quite 
the former cost. The 
hardwood strip is elastic enough to take 
up the inequalities of the castings, so that 
the extra wide ones do not get all the 
pinch and leave the narrow ones loose. 
We are going to apply this principle to 
a lot of our small milling jobs. 
Rocer HaAtINes. 


when a mills is 


a percentage of 





A Sewing Machine Drawing Table. 
Editor American Machinist: 
I send a sketch of a drawing table which 
I made and which is as convenient as any 
draftsmen, 


I ever saw. Most mechanics, 


contractors, etc., have a drawing board 
at home, and find it hard to get along 
It is not very 
convenient or pleasing to the eye of a 
housewife to see a drawing board set up 
all day in the parlor, dining room or kitch- 


without one of some kind. 
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Last Operation 


down, making the board 30x20 inches. The 
top drawer in sewing machine—which is 
fitted with lock and key—I kept drawing 
tools, etc., in, which is a good feature, as 
the tools are safe away from little chil- 
dren and you are sure to find tools, pen- 
cils, etc., the next time you want them 


< Drawing-Table 


> 
< Original Leaf > 
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A Handy Tool Chest. 
Editor American Machinist: 
I send herewith a sketch of a tool-chest 
It is very 
The sketch 


made by myself and a friend. 


practical and convenient. 









Drawers 
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Front Elevation 


A PATTERNMAKER’S TOOL CHEST. 


shows how the drawers are shaped, made 
in quarter segment and just deep enough 
to hold the tools without putting one on 
top of the other. Each drawer has an 
ornamental brass hinge which also serves 
the purpose of a corner bracket. The 
hinges swing on a 14-inch rod, which ex- 
tends from top to bottom of box. 

The drawer pulls, as shown, serve two 
to open one drawer at a time, 
or all at once. This latter is accomplished 
by a brass plate, as shown, which has a 


purposes: 





A SEWING 


and when drawing the tools are at your 
right hand. Aside from the handy draw- 
ing board feature, my wife says she would 
not have the board removed if I never 
used it for drawing, as it is far more con- 
venient than the original table for sewing 


purposes. D. E. M. 
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TABLE. 


DRAWING 


hole drilled near one end through which 
the pull in the upper drawer passes. The 
plate is made long enough to extend down 
to pull on the lower drawers. When in 
a vertical position the plate is under all 
the drawer pulls, which thus provides a 
means of opening all the drawers at once. 
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Before making my chest I first made a 
full sketch of the which 
gave me a start on the size of box or body, 
which can be put together according to 
the ideas of the maker. The chest opens 
at the front and is intended to be placed 


size drawers, 


under or on top of the work bench, the 
latter preferred. My aim is to make a 
chest which will hold all the belongings 
of a mechanic—not any larger than neces- 
sary—and convenient and handy. 

As shown in the sketch, all the planes, 
Saws, etc., are put in the back of the chest 
The 


is very good, but I 


and can be reached at once “dress- 
suit-case-tool-chest”’ 
prefer a chest that is large enough to con- 
tain my tools. Not long ago a friend 
bought an augur bit brace. He had a 
but the augur bit brace 
would not fit in it, so there you are. 
Toot CHEST. 


““dress-suit-case,” 





Letter-Stamping on Steel. 
Editor American Machinist: 

To make letter stamping on metal in 
straight lines an easy job, I advise readers 
of the AMERICAN MACHINIST to make use 
of the little templet or templets shown in 
the sketch. The templet is made of 1-32 
inch sheet steel. The edges a and b, by 
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A GUIDE FOR LETTER STAMPS, 
which the letter stamps are located, are 


beveled as shown on an enlarged scale at 
5. The D-shaped hole c helps to keep 
equal distance between the letters (see 2 
and 3). 
edge a is placed to coincide with the line 
on which the letters are to be stamped. 
It is kept in this position by the right 
hand, the left takes hold of the 
letter stamp and puts it gently against the 
edge b, and slips it with a very light pres- 
sure on the latter towards the edge a till 
this brings it to a stop. The letter stamp 
is then held in this position while the tem- 
plet is slightly withdrawn and the stamp 
is struck with the hammer. 

In using this templet the operator be- 
gins with the last letter of a line—for in- 
stance, 7 in the name of A. A. Brandt; 
then D, N, 

4 shows how a bent templet can be used 
in stamping on a round job. Letter stamps 
are held best by the upper end with a very 
light pressure on the surface to be stamped 
—not with cramped fingers, which makes 
steady holding difficult. A. A, Branor. 

Birmingham, England 


In using the templet the beveled 


while 


and so on. 
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Unjustifiable Fault Finding. 
Editor American Machinist : 

I always contend that there is no rule 
for a patternmaker to be governed by in 
\ foreman 
has his idea of how a job should be done, 


the construction of a pattern. 


and, after studying a drawing so that he 
understands it, he hands it to the pattern- 
maker to make the pattern called for. Now 
if, after going over the drawing, the fore- 
man the pattern 
made, but does not the pattern 
maker to that effect, if the patternmaker 


knows how he wants 


instruct 


makes the pattern to the best of his ability 
and the pattern answers the purpose fot 
which it is intended and is easy to mold 
and gives a correct casting, the foreman 
has no right whatever to “jump on a man” 
and “call him down.” If there is only one 
casting wanted and you can get it from the 
pattern as made, what’s the use of kicking ? 
If you want the pattern made after your 
ideas, then tell the patternmaker how you 
want it made. He is not supposed to read 
your mind, and, in fact, he is often kept 
busy enough in reading the drawings made 
wait” 


by some of the ‘“‘made while 


draftsmen that he bumps up against now- 


you 


adays. 

Here is an example of a kicking fore 
man who did not know what he was kick 
ing for. 
there was a large pattern to be made, on 


In a shop where I was employed 


which was a foot-plate, 12x263¢ inches, 
and on the foot were fitting strips, 14x1x12 
inches. In making the foot-plate I allowed 
1-16 inch draft in 
of plate; I also allowed that amount or a 
little more on the strips. The foreman 


a look of disgust and 


12 inches, or the width 


came to me with 


started in at once to do the “jump act,” 
saying, in part, “If you knew your busi 


ness you would make the strips '4 inch 


wider on the cope than on the bottom end.” 
I explained that I made the fitting strips 
with the the the 


plate, and I could not see where any more 


same taper as ends of 
taper would be of any benefit to the mold 
er. The molder’s opinion was asked, and 
he said that it made no difference to him 
if the pattern 
and if the strips were straight and not un- 
dercut. This tended to show that I knew 
my business better than the foreman did, 
and he took 
tunity after that to make things unpleasant 
for me until I quit the shop. Does that 
kind of a foreman pay? I think not. 
PATTERN MAKER. 


was twice 12 inches wide 


advantage of every oppor- 





Tallow for Cutting Tools. 
Editor American Machinist: 

Among the many valuable hints and 
kinks that I have found in the AMERICAN 
MacHINIsT in my fifteen years’ reading 
of it, I found some time ago one about the 
use of bees-wax for cutting threads on 
copper. It reminds me of a trick I stum- 
bled against some time ago. At the time 
I was working in a jobbing shop in Chi- 
and I had I-inch tap to 
found it 


cago, a special 


make and impossible to cut a 
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smooth thread with the kind of oil they 
had in the 
machine oil; and as the boss didn’t like to 
buy lard oil, I old 


piece of candle lying back of the lathe and 


shop, some cheap brand of 


happened to see an 


it struck me all at once to try it on the 
tap, and I found it to be just the thing. 
I have since come to prefer a candle for 


cutting threads, as it is much more con 


venient and also cleaner to use than oil 


It doesn’t run all over the lathe, there is 
less waste, and you don’t have to have 
a special oil can for lar! oil. On small 
work the heat from the friction of the 
cutting tool and the center is sufficient to 
melt the candle, and on larger work the 
heat in the chip will melt it as the tool 


goes along. In cutting inside threads it is 


equally handy and clean, as it stays right 
with the work. I also use it on my cen 


ters to keep them from squealing; it beats 


white lead, etc. Many of the boys will 
find this handy when working in the back 
wood shops GrorGE NELSON. 


Chuck for Holding Shafts for Milling. 
Machinist : 

Recently I had a quantity of light shafts 
the 


Editor American 


9-16 inch diameter to groove entire 


length, about 3 feet, with '-inch keyways. 


To have grooved these singly would have 
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CHUCK FOR HOLDING SHAFTS FOR MILLING 
taken considerabie time, so the chuck 


shown was devised and proved both very 
handy and applicable to other shafts in the 
The 


wide and tongued in the slot 


futur¢ castings were made 2 inches 
in milling 
machine table, and then milled in place 
for the shaft 
plates or clamps were made to reach the 


The se 


bearing The taper-edged 


shafts with'an angle of 45 degrees. 


secured the shafts firmly and without 
spring and at the same time allowed the 
cutters to start at one end and traverse 
through to the other end without altera 


tion. Four cutters, ground to a size and 
with packing adjusted to bring each cen- 
tral, completed the rig. By making an- 
other set of clamps longer and also a set 
shorter various sizes of shafts have been 


The 


on single shafts which have 


grooved chuck has also been used 
to advantag 


had a 


part 


collar on or a larger diameter in 


one (which prohibited them from 
lying on the table) by placing short pieces 


of round bar in the 


opposite for the 
don't that 


striking about this, 


side 


clamps to pinch on. I know 


there is anything very 
but 


duce work rapidly and correctly, and each 


such things help machinists to pro- 
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small wrinkle every week in the AMERICAN 

MacuiInist helps someone or another. 
Shipley, York, England. C. M. 





Two-Spindle Drill Press Jig. 
Editor American Machinist: 

I send a sketch of a jig—used in a two- 
spindle drill press—which does good work 
and does it quickly. The jaw A is bolted 
to the plate B; the movable jaw C, which 
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TWO-SPINDLE DRILL PRESS. 


JIG 


FOR 
carries a pin running through A, is forced 
back by a compression spring when re 
leased by The 


flat plates /’, on which the work rests, are 


the eccentric clamp / 
screwed to the bottom of the jaw C. Two 
lugs G for the drill bushings (not shown 
When in use, 


the jig is bolted to a bracket carried on 


in plan) are cast on jaw 4, 


the drill press column; the pieces to be 
drilled are placed on the plates Ir, and 
clamped fast by means of the eccentric EF. 
After drilling, the jaw C is released and 
the work drops through a hole in the plate 


B E.. M. 





Making Gaggers for the Foundry. 
Editor American Machinist: 

There should always be plenty of gag- 
gers of different sizes around a foundry, 
and the way we have made them for sev- 
eral years has proved very conclusively that 
you can save money even cn the insigni- 
ficant gagger. Instead of the old-fashioned 
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A MOLD FOR GAGGERS. 
board with a few gagger patterns attached 
and two cleats on the back, we simply had 
a pattern made for a double mold, as 
shown, and from this pattern we had a 
dozen castings made. 
The mold the one 


shows gaggers on 


side, three different sizes, three of each size 
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on each side of the mold E. E is % inch 
thick each side, F is % inch thick. B is 
the runner, gated separately for each three 
gaggers. A is a taper piece inserted in 
the back of each side of E, so that the 
gagger will break off easily from gate B. 
D shows where E is cut out on each end 
to allow room for the hands in turning the 
mold The gates should be made 
good and large so that the metal will run 


over. 


freely. 

In making the pattern, take two pieces 
of pine 54 inch thick, 15 inches wide and 
24 inches long; lay out three sizes of gag- 
gers, three of each size, as shown, with 
gates. Make the spaces for the gaggers 
7-16 inch wide at the top and 4 inch at 
the bottom, as shown at C. Cut to bevel 
on the jig saw, and also cut out on each 
end D. Mark out the second from 
this and cut as before to the bevel and on 
Now cut out for the bevel piece 
making it 
smooth ; 


one 


the ends. 
A on the back and insert 4A, 
flush on the back. Sandpaper 
fasten one side E to F and fasten the other 
side with a couple of dowels, so that it will 








REPAIRING A 


lift with the cope, and your pattern is 
finished. 

Get good, smooth, clean castings for 
your molds and place each one in a level 
spot in different parts of the foundry. 
When pouring off, if you have any metal 
left in the ladle—not too cold—this will 
do for gaggers. It will also save the time 
required to go and empty the ladle. In 
ten minutes, or less, turn over your mold, 
throwing out those cast, and it is ‘ready 
for immediate use, In ten minutes more 
turn it over again, and your mold is ready 
without any further preparation, and thus 
all the gaggers you need can be made in 
short order, at little cost and very expe- 


ditiously. C. NEIL. 





Repairing a Cracked Flywheel. 
Editor American Machinist: 

A few years ago while working in an 
engine shop in Yorkshire the boss sent me 
—then only just out of my apprenticeship 
—along with another workman about the 
same age, mill a few miles 
away, where a flaw had developed in the 
flywheel of the mill engine in the shape 


to a woolen 


"Tj 


CRACKED 
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of a crack in the boss, as shown at A in 
the sketch. Our were to 
“hoop” the boss, as shown at both sides, 
with steel hoops. It looked a herculean 
task to begin on, but it was successfully 
acomplished in about eight days’ time, and 
the wheel is running quite safely to-day. 
As it was a somewhat difficult job to per- 
form—entirely by hand—and also a job not 
encountered very often, a few particulars 
as to how we proceeded may be of interest 


instructions 


to some of your readers. 

As will be seen from the sketches, the 
flywheel was cast in halves and secured 
by bolts passing through lugs projecting 
from each side of the boss, which had two 
keyways cut in, as shown. A crack had 
developed in the top keyway, as shown, 
and it extended across the boss in such a 
manner as to cause some uneasiness to the 
owners, who did not want to go to the 
expense of a new flywheel. 

The bolt lugs F were cast flush with the 
face of the boss and were 17 inches wide, 
We 
had to chip 1 inch off the edges of these 


SL 


the boss being 23 inches diameter. 
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FLYWHEEL HUB 
lugs and finish off the boss here to their 
circle 23 inches diameter. It should be 
mentioned that we could not chip more 
the 1 inch of the 
The wheel ran along the side of the 


than back on account 
nuts. 
engine-house wall, so we had to sit in the 
wall box, about 24 inches high, to chip 
that side nearest to it. It was a tedious 
job, as we had to use a short-handled 
hammer, not being able to use an ordinary 
hammer on account of the wall box top. 
We got the chipping done, however, and 
a fairly true circle was made for the 
hoops, 23 inches diameter by 1 inch thick. 
Our next job was raising the flywheel 
and shaft, which together weighed about 
24 tons. This we did with hydraulic jacks 
and packed the lot up with timbers under 
the flywheel rim. We then had to remove 
the crank to get the hoop on to that side 
of the boss, and to do this we used two 
large gas jets placed directly under the 
crank and coupled two air pipes to a small 
portable fan we had, turned by hand. We 
got the crank off all right and the hoops 
on, these in the meantime having been 
made and turned at the shop to gages 
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we made. It will be seen that the hoops 
were 13@ inches thick, although only 1 
inch on the boss, the other 3% inch over- 
hanging on the outside and beveled off, 
as shown in section. By this means we 
got them much stronger in sectional area. 
We gave the hoops plenty of “nip,” allow- 
ing nearly 1-16 inch to shrink on, 1. ¢., 
making them 1-16 inch less in bore than 
the boss was in diameter. To get them 
on we had to get them red hot, but when 
they got on they soon closed and fastened 
themselves tight on the boss, which they 
held firmly, and thereby prevented the 
crack from going any farther. The job 
was way; since then 
the wheel has been speeded up 1o turns 


a success in every 
per minute, and is working quite safely. 
Wigan, England. J. GREEN. 





The Pattern Shop Trimmer. 
Editor American Machinist: 

Not long ago I noticed an article in a 
mechanical journal on the “Shop Trim 
It to tell handy a 
trimmer is in a shop where a number of 


mer.” went on “how 
patternmakers or other wood-workers are 
employed.” Do I understand you to say, 
Mr. Journal, that one trimmer in a shop 
where there are more than three men em- 
ployed is a convenience? In a shop where 
I was employed there were nine pattern- 
makers and two trimmers. During a slack 
season five men were discharged, leaving 


four men and two trimmers in the shop. 


Each two men then took a trimmer and 
kept i* in good order. Everything went 
well until one Monday morning the 
benches were filled with patternmakers, 


making nine in all again. Then the trou- 
ble started. The original four men thought 
they had a prior claim on the trimmers, 
and they undertook the job of convincing 
the new ones that they could use a hand 
axe or any old thing to do their fine trim- 
ming. The « 
move the handle when they were done 


riginal four men would re 
using the trimmers, the new ones kicked to 
gave “that all 
hands have the use of the trim- 
mers,” The order was obeyed, and every 
man used the trimmer—as long as there 
was a piece of the edge left That settled 
the business ; no one wanted to sharpen the 
knives, so they were put out of service. 
A trimmer is a handy tool in a shop when 
but to ask more 


foreman, who order 


should 


the 


good care is taken of it, 

than two men to use one simply puts it 

out of use. The same can be said of a 

glue pot; more than two men to use one 

glue pot simply puts the glue on the bum. 

TRIM MER, 

A Valve Slotting Jig. 

Editor American Machinist: 

This milling jig was designed for very 
rapid work on brass check valves with 
These valves have to be 
to avoid marring the 


finished seats 
handled carefully 
seats or springing them out of true by 
any clamping dévice. The is done 
on a hand feed milling machine, 


work 
using 
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table Phe 


table 


the horizontal motion of the 


are so arranged that as the 


parts 
moves forward the valve is gripped before 
the saw strikes it and on the return motion 
The 


operator feeds the valves into the holder 


the valve is automatically released 


the lever with 


le st 


with one hand and works 
the other, 


backlash on the part of the operator, and 


There is no motion o1 


f hardened steel with a wedge formed at 
the end, is fastened to the bracket J) by 
two hexagon nuts. The hole in the bracket 
is oblong, parallel the spindle, to make 
it easy to place the wedge in line with 
the saw The bracket is fastened to the 
head of the milling machine by two cap 
screws The cast-steel wedge a trifl 
over 14 thick through the straight part, so 















































the quantity of valves slotted in a day as to open the spring enough to allow the 
makes the labor cost of the operation al- valve stem to move freely in the hole 
most nothing per valve. The slot is sim When the jig is set up in line with the 
ilar to that in a wood screw head and is saw and at the proper distance below it, 
used during the grinding process. the wedge is placed in line with the slot 
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\ VALVE SLOTTING JIG 
Referring to the engraving, the part in the spring, the hand lever is locked in 


marked A is made of cast steel, the hole 
the and a slit 
to 


is bored to fit valve stem 


1é inch wide is sawed through the 
larger opening in the center which gives 
the piece a_ better for springing 
When the piece is heated up for hardening 


the sides are closed in until they almost 


shape 


touch, then it is hardened and drawn to a 


stiff spring temper. This piece is fastened 


by three machine screws to the cast-iron 


block B, which 


to the table of the 


in turn is rigidly fastened 


machine. The ‘part C 


a convenient position for the operator, and 


the stop on the bed is set so as to allow 
the spring to straddle the wedge for about 
34 inch. In this position the hole in the 
than the stem of 


be 


spring is slightly larger 
the valve inserted 
without tr is moved 
over, ca along under the 
1 the wedee 


stem with a 
securely until 


lot and the 
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has returned to the wedge. As the spring 

straddles the wedge it allows the valve to 

drop out and the operation is completed. 
Rocer HaAINes 





Crankshaft Turning. 
Editor American Machinist: 

Turning a light, springy crankshaft and 
making good time is no fun unless you 
for the work. The 
arrangement that may 
for turning crankshafts of dif 


have special rigs 


sketches show an 
be used 


ferent throws and diameters within cer 


tain limits. Fig, 1 shows one of two pieces 
that fit the 
bear the centers for turning the pins. It 
is bored the size of the end of the largest 
shaft 
two strong bolts are used to tighten it in 


ends of the shaft and which 


when roughed down, is split and 


place on the shaft. The face E is grooved, 
the of the passing 
through the center of the hole D. Face G 
is placed perpendicular to this groove, both 
pieces being of the same length or the 


center line groove C 
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are to be made for JD for different 


sizes, 
Crankshafts 
forged, and there is a great deal of mate- 


are generally roughly 
rial to be turned off, and a center rest is 
Fig. 
throws 


necessary, 3 is adapted for shafts 
of different and 


consists of a bearing A for piece B, which 


diameters. It 
is grooved at C to receive piece J), the 
latter secured in place by three bolts. D 
is planed at EF to receive sliding piece F, 
which is tightened in place by bolt G. 
The of the 
roughed first and the outsides of the webs 
are Fig. 1, 
put in place at the ends of the shaft, and 
the shaft is put on a true plate, as shown 
in Fig. 2. The shaft is then rotated in the 
pieces until the centers H H, previously 
set to the right throw, correspond with 
the centers of the crank-pin L, and then 
The centers of 


bearings crankshaft are 


faced. The two pieces, are 


the pieces are tightened. 
the pins were of course laid out previously. 
The shaft is then put in the lathe, and the 
center rest, with pieces D and F, removed, 
is put in place. D is then screwed on to 
B and the latter is turned until the V- 
block / fits the journal of the shaft at J, 
Fig. 2. The top of the V-block is then 
bolted in place, and bolt G finally secures 
F on D. Weights are bolted on the face 
plate to balance the crankshaft. 

With this arrangement heavy cuts can 
be taken, and two tools may be used to 
When 
the first pin is roughed down the shaft 
has to be put on the plate again and turned 
in the end pieces until the center of the 


face the insides of the pin webs. 
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FIG 


CRANKSHAFT 


D. Piece A 


and is held in place by 


same distance from center 
fits into groove C 
It is bored to receive 


Face E 


center 


two bolts, as shown. 
center H, of hardened tool steel. 
is graduated as shown, and the 
carrying piece 4 can be set at the distance 
rom center J) corresponding to the throw 


of the crank to be turned. Split bushings 


prior 


H 
J 
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TURNING 


next pin corresponds to centers H H. This 
is repeated until the crank-pins are all 
After this the edges of 
the webs are planed to the right size, and 


roughed down. 


then the shaft is finished, repeating the 
operations described. It is good practice 
to finish the crank-pins first and then the 
MENEGUS. 


journals. Joseru 
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Ball Bearing Center. 
Editor American Machinist: 

The ball-bearing center shown herewith 
is used in the tailstock of a metal-spinning 
lathe. The usual way of holding the metal 
against the to the head- 
stock spindle, is to have a small block of 
wood inserted between the metal disk and 
the tailstock center, the wood turning upon 
In spite of the oil and graphite 


form, screwed 


the center. 
used, the friction is so great at times as to 
cause the wood to smoke, and to heat the 
center and spindle so hot that the hand 
cannot be held upon them. This causes 
a great deal of inconvenience and loss of 
time in cooling the center. 

In the sketch is shown a thrust bearing 
such as is used on the propeller shaft of 
small launches, and which may be bought 
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BALL-BEARING CENTER. 


upon the market in a number of sizes, as- 
sembled in a brass casing ready for use. 

A is a block of wood which is brought 
to gear against the metal to be spun; this 
wood is held in a phosphor bronze stem B, 
which is fitted into one of the rings of 
the thrust bearing, and runs loosely in the 
taper shank D fitted to the tailstock spin- 
dle. 

The other ring of this bearing is a tight 
fit on the front of the taper shank. This 
arrangement is for the purpose of keeping 
the bearing in line, and preventing the 
steel ring from rubbing against the brass 
casing. 

The piece B may be omitted if desired 
and the block of wood inserted directly 
in the V-ring, but it will not always run 
true this way. 

C is a felt washer inserted between the 
hardened ring and the brass casing, mak- 
ing the bearing self-alining and preventing 
undue pressure upon the balls due to the 
crowding of the metal between the form 
and the block of wood during the spinning 


Ss. B. 


process, 





A “Barber Shop” Tool Arrangement. 


Editor American Machinist: 

While traveling through a few of the 
large cities in the South one of the many 
good mechanical things I saw was in the 
wood-working department of a large ma- 
chinery manufacturing company, and I 
could not help naming it “The Barber 
Shop.”” The general wood-working—pat- 
ternmaking, carpentering, etc.—was done 
in this department. The workmen were 
very much scattered, while the wood-turn- 
ing lathes were in a bunch at one end of 
the shop. I noticed that the workmen at 
the lathes had a good variety of handy 
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turning tools. A common practice in a 
number of shops that I have worked in is 
for the workmen to have a small box in 
which the turning tools were kept, and 
when a job of turning was to be done the 


box was carried to the lathe, and nine 
times out of ten with the tools you did 
not want, and about five or six trips to 
the bench would be necessary to get all 


In “The Barber Shop” 


a large case was made by the firm, and in 


the tools wanted. 


this case were about fifteen drawers with 


locks. 


drawer in which all his turning tools were 


Each man was given a key to a 


kept. The workmen explained to me the 
system and said it was a pleasure when 
a tool was wanted to get at it so handily 
and quickly, instead of diving down in the 
bottom of a tool half a 


the lathe. SALESMAN 


box mile from 





Dividing the Circle. 
Editor Machinist: 
Of course, we all 


American 
know how to divide 


the circumference of a circle into 3, 4 or 
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TO DIVIDE A CIRCLE INTO FIVE PARTS 


6 equal parts; but how many can divide 


it into 5 or 7 without trial spacing? To 


divide into 5 parts, Fig. 1, draw the diam 


eters AC and DE perpendicular to each 








other. Bisect the radius 4B at G. Set 
| 
aN 
A, bak | 
| 4 >) 
| \ 
| \ 
\ 
% K 
/ 
F + “ 
=— roe iM nist 
TO DIVIDE A CIRCLE INTO SEVEN PARTS 
the dividers at G and strike GN G D, 
and D N is the distance required. To div 
ide into 7 parts, Fig. 2, let H J Ai; 
bisect HJ at L, then K L is the distance 
required, very nearly J. P. Appiepy 
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The Hang of the Slotting Tool Holder. 
Editor American Machinist: 

Seeing in a large shop several slotter tool 
posts in use of a very poor design prompts 
me to call attention to their faults for the 
benefit of toolmakers or others who may 
have thoughts of making something of the 
kind 
the 


ry 


These tool posts were as shown in 


sketch at 1. The pin is not placed 








Fig. 1 Fig. 2 Fig. 3 
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THE HANG OF THE SLOTTING TCOL HOLDER 


in the proper position \ man familiar 


with the working of these tools says that 
at times they were the most horrid things 


he ever had dealings with, all on this ac 


count, In taking a cut down a surface, 
as at 2, the forgings often coming thus, 
the nose of the tool would skate off over 
the surface until some slight projection 


would catch the point of the tool and then 
there would be a wreck. sometimes broken 
bolts, 
pin would go. 


then the tools, and again the crank 
The design as at 


that 


31S very 


much superior, and with the tool 
would not refuse the chip 


FRANK RATTEK 


Lazy Men and Overworked Men. 
Editor American Machinist: 
In reading the amusing article of your 
Osborne, on “Who 


at page 945, certain old 


genial contributor, Mr 
is the Lazy Man?” 
time memories and reminiscences occurred 
to me apropos of the subject. During one 
Cleveland, Ohio, a 


young man told me that he had ‘“‘an awful 


of my sojourns in 


responsibility” upon him. “I sometimes 
it is awful,” 


I sub 


sequently ascertained that his work 


wonder how even I stand it; 
with much more of the like nature. 
was 
re-tapping small holes that had been im 
properly done or missed altogether, in 
parts of sewing machines and in sufficient 
quantity to serve several assemblers 
Another case was that of the principal 
of a machine shop ordinarily employing 
upwards of 2,000 hands. Long after re 
tiring from active participation in the man 
agement, when his legislative duties would 
permit, he would occasionally pay a visit 
to the works. On one of these occasions 
the managing partners requested his advice 
regarding the appointment of a foreman 


One favored a lathe hand, while the other 


favored a floor hand. The great man said: 


“When 


and have a 


you want to appoint a foreman 


machine or 


for 


man at a 


good 


a vise, keep him there; it is better 


him and better for you; any damfool will 


do for a foreman.” 
That seems to be an opinion widely held, 
judging from observation, and the lack 





of good and intelligent material available 


The complainants fail to recognize the 
fact that a “damfool’ foreman implies a 
“damfool” management i. Ww. © 


Making a Special Screw. 
Editor American Machinist 


In the photograph, Fig. 1, is showr 
special screw and the chuck used for hold 
ing it while tl head is being round 
The body of the screw 1 inch in diam 
eter by inch long and the head 1 
inch in diametet The screw made from 


Sg-inch brass rod and is severed 


bar with a parting tool that leaves the head 
flat and makes a second operation neces 
sary 

Having no screw machine available, wi 
‘ 





L J 
FIG I SPECIAI SCREW CHUCI 
, — . , , 
use a small engine lathe for this work 
To make a suitable chuck to hold the 
screw by the short thread somewhat puz 
zled the writer until this device, which is 
shown in section in Fig. 2, suggested itself 


The body 1 is turned with 


a taper shank 





FIG. 2 ECTION THROUGH CHUCI 
to fit the la ( It s b and thre ided 
is shown, to receive the plug B, which 
itself bored and threaded to receive the 


screw. C is a free-fitting collar on A and 
is connected to B by the headless screw } 
working in a transverse slot extending 





IG 2 RO NDING wl 


about half way around 4. A sniral spring 
in the counterbored part of C holds B in 
its normal position—that with yuter 
end a little inside of the outer end of A 


A screw is chu 


threaded opening wl ile the 





=F) 

ning. The head is then rounded, the lathe 
is reversed, and the collar C grasped with 
sufficient friction to overcome the spring, 
thereby screwing B slightly forward; at 
the same time a slight pressure on the 
screw with the other hand readily with- 
draws it from the chuck. 

It may be observed that the thread on 
the inner end of B must be of a coarser 
pitch than that on the screw. Someone 
might suggest putting a left-hand thread 
on B, but in that case the lathe would have 
to be stopped to take out the screw. 

All the parts are tool steel except the 
collar C, machine steel. The 
nose a is hardened and ground to fit the 
11-16 inch bushing in the rounding tool, 
Fig. 3, which I think explains itself. This 
combination is very rigid, and with a well- 


which is 


stoned cutter produces a nice finish. 

This same tool with a 54-inch bushing, 
and a different cutter, does the previous 
operation of turning down the screw. The 
small plug which protrudes from the shank 
is a stop for gaging the length under the 
head, and is adjusted by sliding the frame 
of the tool on the shank. 


H. B. McCase. 





Loam Patterns for Special Pipes. 
Kditor Machinist : 
There are several methods employed in 


American 


making loam patterns for the molder’s use 














Such patterns for special pipes are usually 
= SEAN 
| ICA 
Section C-D 
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FIG. I. LOAM PATTERN WITH PLATE, TEM 


PLET 


AND GUIDE, 
required to be used but once and plates 
1 special rigging wanted should be re- 
duced to the 
One method which appears to be generally 
followed is to prepare a wood templet 


smallest possible amount. 


a little larger than the pipe wanted, and 
cast two plates on which the loam pattern 
is swept. The core is first made, and after 
drying a thickness of loam corresponding 
to the thickness of the pipe is swept on 





| 















viniat 


FIG. 2, LOAM PATTERN FOR A Y-PIPE. 

the core and also dried, the loam pattern 
being then ready for the molder. This 
method gives good results, and was used 
by the writer for some considerable time, 
but, having always a considerable number 
of special pipes to make, the wood tem- 


plets and the plates on which the patterns 
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are swept accumulated at rather a rapid 
rate, and as it is very rarely that orders 
for these pipes repeat themselves exactly, 
the plates were found to be of very little 
service and it was necessary to break up 
several tons of them every few months, 
and finally they were scrapped as soon as 
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The board is next returned to the pattern- 
maker who fastens flanges or sockets on 
the board. The molder places one-half 
of the loam pattern on the board and rams 
up his drag; or if the pipe is bedded in 
the floor, he digs holes to let the flanges 
into the floor and places the board, the 
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Side View 

FIG. 3. LOAM PATTERN 
the castings for which they were made 
left the fettling shop. 

The means employed at the present time 
give results equal to the above, with the 
following advantages: No special wood 
templet is required and no special plates 
are cast, the ordinary stock plates gener- 
ally used in the shop supplying this want 
perfectly. Fig. 1 is a plan of a plate hav- 
ing the loam pattern of a special pipe 
swept on its face. The heavy line A rep- 
resents a bar of iron bent to the pipe shape 
and used as a sweep guide. When making 
patterns by this method the patternmaker 


FOR 


Section A-B 
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“B Bottom Half of Core 
SPECIAL CURVED PIPE. 
flanges being on the under side, on the 
prepared bed. After ramming up around 
the flanges, which usually come close to 
the outside edges of the bo. rd, the screws 
which secure the board to the flanges are 
removed and the board ‘s lifted off, leav- 
ing the flange correctly set in the floor. 
The then set into the 
necks of the flanges. With many 
patterns the half-loam pattern may be fixed 
on the board, and with the flanges holding 
it in its place the whole may be rolled over 


loam pattern is 


small 


and bedded into the floor 


Fig. 2 is a plan of a plate with a tee- 





FIG. 4. A LOAM 
lays the pipe out full size on a suitable 
board. He also sets a line 1 inch from 
the outside of the pipe follcwing its con- 
tour the full length of the pipe with an 
allowance of some inches for prints at 
each end. This board is sent to the smith 
who bends the iron, as shown on Fig. 1. 


PATTERN 


READY FOR MOLDING. 

pipe loam pattern swept on its face, the 
heavy line representing the sweep guide, as 
in Fig. 1. It will be seen that by this 
method all the special tzckle 
wanted for the making of any loam pattern 
is the piece of wrought iron bent to the 
The time taken by the smith does 


which is 


shape. 
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not average one hour for each piece bent, 
and there is very little waste of material, 
as the iron guide used for some former 
pipes are often re-bent to suit present re- 
quirements. The method is also suitable 
for the making of loam patterns of almost 
any shape, thus having a greater scope 
than any other plan, besides the advantage 
of simplicity and cheapness. 

Fig. 3 gives a plan and side views of a 
loam pattern for 
shows the usefulness of this method for a 
When preparing 
the iron guide for this pattern, the piece 


another pipe, which 


large variety of shapes. 


was bent, as in the plan, and afterwards 
to a the When 
sweep'ng up this pattern the iron guide 
is first propped up at each end with a piece 
of timber and a sand bed is made. The 
iron guide is worked to and fro on the 
timbers, thus forming a bed on which the 
loam pattern is swept. The first haif hav- 
ing been finished off, the iron guide is re- 
versed and with a timber under its center, 
as in the third view of Fig. 3, the bed is 
again formed and the other loam half- 
pattern is swept. It 
that in the examples here given 1 ie core 


line, as in side views 


is to be understood 


is first swept and dried and the pipe thick- 
ness is then swept on. If more than one 
casting is wanted, the pattern is made as 
stated, b:1° additional cores only are swept, 
the pattern first made being used for as 
many molds as are required, and 
stripped of its thickness and used as a 
core. 

The half-tone, Fig. 4, is a view of the 
loam pattern and sweep guide, as in the 
sketches at Fig. 3. 
is ready for the molders’ use. 

GEORSE BUCHANAN 


then 


The pattern as shown 





An Eccentric Keyed With Wire Nails. 


Editor American Machinist: 

I was ordered the other day to g 
twenty miles up the lake shore to “fix up” 
a marine engine in a yacht and bring it 
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KEYING AN ECCENTRIC WITH WIRE 


(the yacht) back by the next night at the 
The the 
crank shaft out ready for me to babbitt 
the boxes. I did as | told to 
everything went fine till I came to the 


The I 


engineer had 


latest. engineer was to have 


and 


was 


eccentrics removed 
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them to make my work easy. wut in doing 
so he lost the key that held them to the 
shaft, and after a two-hour hunt we con- 
cluded it was not aboard. The best substi- 
tute I could find was four 20-penny wire 
I cut them off and fitted them to 
drive diagonally across the keyseat, as in 


ails 


the sketch, driving one one way and the 
next the other way, and so on till the key 


seat was full. We got home on time and 


made a new key. I considered it a fair 
makeshift, for the eccentrics showed no 
signs that they had moved a bit. Mac. 





Circular Shearing with a Punch. 

Editor American Machinist : 
An illustration of the 

though unusual, use of a power punch 


advantageous, 


was recently noticed and is here recorded 
The job consisted in trimming sheet steel 
disks from square plates, the corners only 








The Plate 
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Platen 


es, 
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SHEARING WITH A PUNCH 


having been sheared off previously. The 


plates were about 3-16 inch thick and 16 
inches diameter, with a depression in the 


When 


trimmed, a 


middle, having a 34 hole through it. 
a few dozen only were to be 
lathe fixture had been used, holding two 
more could not wel! be clamped 


— 


at once; 





an old punch and die was used, having a 
straight side, about 1 inch long, next t 


disk 


the edge of the 


By hand feeding, or rather turning, the 


disk slowly on the rest on 


etting it 
the die and supporting plate, and keeping 
shown), 
the 


a time at an 


it from rising by a stripper (not 
the 


press being in constant action, 
disks are now trimmed one at 
average rate of two minutes each, or about 
as it had previously taken 


As 


require any special finish 


the same tim 


to clamp them in the lathe fixture 
the edges do not 
beyond a moderate limit in size, the small 
flats resulting are negligible. Obviously, 
a better job could be obtained by the use 
of better adapted tools. The 


used are now up in the thousands, so it 


numbers 


will be seen that a very considerable sav 
ing has been accomplished by a simple ex- 
pedient in press working W 





Device for Drawing Screw Threads and Section 
Lining. 
Editor American Machinist: 
Many of your readers will undoubtedly 
this 
While this is perfectly correct, 


recognize section liner as something 


not new 


it does not detract any from its merit 


I have been using one for a number of 


years, having whittled it out of a piece 


of pear wood on first entering the drawing 
Its 
hatching, but recently having 


room. use has been principally for 
occasion to 
show quite a number of threads in 
Prof. Rowland’s ruling en 
gine, it occurred to me to adopt it for that 
With the aid of this device no 


and a cor 


screw 


drawings of 


purpose 


previous laying off is necessary 


assured at once 


rect inking 1 


The sketch shows the manner of u 


the section liner The main slide is ad 
justed (see A) with regard to the dis 
tance between th ection lines, and is 


placed in contact with the edge of a J 


square, as shown. Recesses a in the main 


for the thumb 


and by 


triangle are 


left hand 


slide and in the 
and forefinger of the 
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FOR SECTION LINING AND DRAWING SCREW THREAD 
on account of the central offset The sliding or hifting first rie and then the 
lathe process was very slow and tiresome, other, the triangle is caused to step off 
hard on the tool and requiring some skill equidistant lines, which may be drawn in 
in the operator. Somebody suggested the pencil or ink. £B shows the manner of 
use of a power punch and rigged up a_ dicating screw thread ent 
plate with a stud fitting the central hole; way, though it may be don t read 
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ily if full threads, showing the V’s are 
required. 

sides of the 
triangle | slide to 
suit it. There is no patent on this device 
and anyone who will devote half an hour 
or so to making one will never regret it. 

Epwarp A. OssE. 


In using one of the short 


have made a second 





Jig for Drilling Circular Brush Cores. 
Editor American Machinist : 

Some time ago we had to make some 
brass cores for small circular brushes. The 
holes for the insertion of the bristles were 
required to be very close together, and I 
have thought that the means adopted for 


” 
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end of the shaft 2 is unscrewed and the 
shaft withdrawn, pin 7 removed and plate 
3 lifted off. The blank is then held ap- 
proximately in position and the shaft 2 
inserted, entering the small dowel pin on 
the shoulder of the shaft in hole 4, Fig. 
1. The knurled nut is then screwed on the 
end of the shaft. When down to the 
shoulder it allows the shaft to turn freely 
but without end shake. The collar 6 is 
pressed by the springs against the end 
of the blank and holds it against the shoul- 
der of the shaft. The guide plate is then 
replaced and pin 7 inserted in the position 
shown. 

A No. 42 drill is used first (that being 
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JIG FOR DRILLING CIRCULAR BRUSH CORES. 


drilling might prove of interest to some 
of your young readers; possibly to some 
of the older ones also. 

In the drawings sent herewith, Fig. 1 
shows the blank core, It is made in halves 
and is held together by a ring on either 
end. At 
the purpose of locating and holding the 


Fig. 2, drawn to a 


ela small hole was drilled for 


blank in the drill jig. 
larger scale, represents the devcloped sur- 
face of one-half of the core. Fig. 3 is a 
section through the core taken on the line 


A A, 


drilling, and Figs. 5 and 6 the two index 


Fig. 4 shows the jig for 


Fig, 2. 
plates for the same. Fig. 5 is used for the 
rows of eleven holes and Fig. 6 for the 
rows of ten holes. 

5 4 1 56 > 


ne yiio'4* \ 
ale Toe ° 7 1 


Neier 


~—rn 
FIG. 5 FIG. 6 
Amerwan Machinist 
INDEX PLATES FOR JIGs. 
In Fig. 4, 1 is the body of the jig, 2 


the shaft for the 


hardened guide plate, 4 the index plate, 5 


holding the cores, 3 


a spring catch, 6 a spring collar, 7 a pin 
to locate the guide plate, 8 a dummy pin, 
9g a hole for pin 7 when the plate is in the 


second position. 
In the operation the knurled nut on the 


the size of the guide plate holes) and set 
so as to go to the proper depth to form 
the shoulder shown in Fig, 3. When one 
No. 60 holes 
at the bottom are drilled through with a 


row of holes is drilled, the 


drill held in a second spindle of the drill 
press; the spring 5 is then pressed down 
and the work rotated to the next position. 
All the blanks having been operated on in 
this manner, the index wheel 5 is removed 
and replaced by No, 6; pin 
and replaced by the dummy pin 8. 


7 is removed 
The 
only purpose of the latter is to prevent 
pin 7 being inserted in the wrong hole. 
Pin 7 is then placed in the hole from which 
pin 8 was removed and the plate 3 moved 
endwise until the pin enters the hole 9. 
In this position the last hole in the plate 
is not needed, so a pin is inserted to pre- 
The blanks 
were all drilled in the manner described. 

In the final operation, reaming to 121%4 
degrees taper, the blanks were held in the 
jig and indexed in the same manner, the 
This made it 
necessary to change the index plates for 


vent it being used by mistake. 


guide plate being removed. 


each piece, but as the number made was 
small it was not a great item. Had there 
been any considerable quantity I should 
have made a third index plate combining 
the positions of both 5 and 6. 

J. A. WessTER. 





To Prevent the Mixing Up of Lathe Centers. 
Editor American Machinist : 

Many of us have undoubtedly wished for 
some fitting punishment for the man, who, 
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after finishing a chucking job in a lathe, 
puts the live center in the tail spindle. 
How often we see both centers in such a 
condition that accurate work is an impos- 
sibility ! 

When a live center has been carefully 
ground and marked so that it can be re- 
turned to its proper position in the live 
spindle, it should stay in good condition 
for months. Of course, this does not ap- 
ply when some job of extreme accuracy 
is in hand; the live center must be trued 
up for such an operation, regardless of 
its appearance. On the other hand, the 
dead center is subject to rapid wear, and 
must, or should be, often re-ground. 
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FIG.4 


This changing of centers is particularly 
disastrous when, as is still the practice in 
some shops, the live center is left soft. 
There seems to be no excuse for this, how- 
ever, for a dollar or two a year (interest 
on investment) will furnish a first-class 
center grinder. 

After several flagrant examples of this 
center-changing habit, it occurred to me 
that it might be prevented to a large ex- 
tent by making the centers so radically 
different in shape and color that mixing 
them up could only be due to criminal 
The dead centers on several 
the 


carelessness. 
lathes were changed as 
sketch, a being left black and the project- 
The corner of the 


shown in 


ing portion b ground. 
tool which forms the cylinder between a 
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DEAD CENTER. 


and b should be slightly rounded. The 
dead centers, which need frequent grind- 
ing, are more quickly trued up, and, if the 
cutting back at a is not overdone, the cen- 
ter is not weakened to any appreciable ex- 
tent. The distinction live and 
dead centers is now so marked that the 


between 


man who mistakes one for the other is at 
once accused of color blindness and kin- 


dred failings. 
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This scheme may be old to many, but it 
wes new to several machinists of my ac- 
quaintance, and I send it to you with the 
hope that it may influence others to send 
in similar shop-kinks which will probably 
be new to me. e. We t. 

An Inside Micrometer as a Hight Gage. 
Editor American Machinist: 

It is very convenient sometimes to take 
the ideas of others and convert them into 
something for our own benefit. The ac- 
companying sketch and photographs will 
show how a young toolmaker of the prog- 




















= 
{ 
4 
| 
—— 
| 
_ 
“Jo 
=¥ = 
a oe. ao 
p| 
< 4+ Dian ie 
: American Machinist 
FIG. I. AN INSIDE MICROMETER AS A HIGH1 
GAGE. 
ressive sort with an ingenious turn of 


mind, makes a very respectable hight gage 
from a set of micrometer gages made by 
one of the standard machinists’ tool mak 
ing firms. 

It is possible that several other machin 
ists and toolmakers have had their “think 
ing caps’ on, and have evolved the same 
improvement—that is, the attaching of the 
base piece to the caliper gage. 

The attachment consists principally of 
the little steel flanged clamp base, turned 
from a piece of cold rolled steel, as shown 
in Fig. 1. The top view shows the mi 
crometer removed. The base is bored to 
fit the 


may be tightened, making the whole very 


head, and the two clamp screws 


firm. 
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In the construction of the piece, the 
bottom faced off 
allow the small point on the end of the 


surface A is true, t 


micrometer to stop flush with it, so that 
the 
be exactly the same and the measurements 
be taken the 
the calipering of lengths or inside diam 


conditions in measuring hights will 


will from same point as in 


eters, for which the gages were originally 
intended. 

The elevation sketch gives the gage set 
Any fractional 


to a hight of 354 inches 


part of inches may be taken by the exten 


sion rods, giving hights from 2 to 12! 
inches, and longer rods might be safely 
used. 

illustrates the 


tool t 


The photograph, Fig. 2, 
gage as used in setting a planer 


hight. In Fig. 3 the camera gives an idea 


of the hight gage as applied to the setting 


of the surface gage for locating a center 


line on the face of a lug 12 inches above 


the base of the casting, which rests on a 


large face plate. It will be observed that 


our toolmaker has again “shown himself” 


by the arrangement of the sliding beam & 


Ssurtace gag 


on the upright rod of his 


The accuracy of the results obtained by 


FIG. 2. SETTING A PLANER TOOL, 


means of the gage when used as shown in 


the photographs, and in_ several other 


practical tests, shows the skill of the men 
employed in the manufacture of the mi 
crometer caliper with its interchangeable 


rods D. E. MacCartHy 


Cooling Drinking Water. 
American Machinist 
days | held the 

water doctor 


and I remember thx 


Editor 


In my cub important 


position of ic during th 


hot months, ill-smell 


Swimming around i1n the 1c¢t 


cooler when I took off the cove 


ing mess 

water 

to fix the coming da 
| 


for the shop | 


| le 1ceman 
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hive ten cent piece ! ( \ ] }) 
floor. | would stop my m 1 r what 
ever it happened to be, wipe my hands with 
a piece of waste and put the ice under th 
hydrant, let me water run over the up 
per surface ind finally throw it in the 
cooler \ Pp ckage of tmea idded and 
the whole thing stirred with a piece of 
wood, [| would resume my work laboring 
under the solemn conviction of having 
benefited mankind in general once more 
Since I never liked washing dishes, I was 
not very particular about getting all the 
old oatmeal out of the corners, and if no 
body happened to be looking my way and 


I was working on particularly interest 


ing job, I would simplify matters consid 
erably by just throwing in the fresh piece 
of ice and letting well enough alone. This 
was not exactly the way mother did it 


but it was the quickest way of getting rid 
s 


of a disagreeable job, that did rot le in 


my line of business anyway 


It is possible to make a simpl 


for cov 


irrange 


ment ling the drinking water with 


out mixing the melting ice with it, and 
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without any necessity for the oatmeal, at 
least for sanitary reasons. Place in the 
tank a coil of pipe as large in diameter 
as will set in it comfortably, leading the 
water into the pipe at the side of the tank 
near the top and out of the pipe at the bot- 
tom of the tank. Break up the ice and 
put that alone into the tank. <A faucet 
should be provided at the bottom of the 
tank to draw off the water from the ice 
as it melts. Where the water supply con- 
nects with the coil if there is placed a tee 
in the pipe outside the tank, and if a faucet 
is placed in the branch of the tee, un- 
cooled water may be drawn as required 
without interfering with the drawing of 
the cooled water. The cooled water is of 
course drawn from a faucet at the lower 
end of the coil where comes out of the 
tank. FRANK GREINER. 





Ball Caliper for Measuring Thread Pitches, 
Editor American Machinist: 

The accompanying photograph shows a 
very handy instrument for measuring the 
pitches of threads to a high degree of ac- 
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may be. We always measure over a num- 
ber of threads, say 10, because the error 
is thus multiplied and is more easily dis- 
covered. 

The letters b, c and d show the three 
different sizes of balls for pitches of .55 to 
7 millimeters. Balls b and d are mounted 
on pivots a, but balls c are made in one 
piece with pivot; e is a needle for lifting 
the balls. To provide easy reading we so 
locate the holes for the pivots that the 
smallest reading on the vernier will be 10 
millimeters, and if, for instance, the ver- 
nier indicates 50 millimeters, the true read- 
ing between centers of balls is 40 millime- 
ters. When measured, the taps are put 
between lathe centers. The sketch, Fig. 2, 
shows the method of applying the instru- 
ment toa screw. Otto Ecketr YUGEN. 

Berlin, Germany. 

[An instrument of this sort would cer- 
tainly be very useful. We must say, how- 
ever, that we fail to see the reason for 
making the balls separate from their sup- 
ports, while there seem to be excellent 
reasons for making them in one piece. — It 

















FIG, I BALL CALIPER FOR 


curacy. We use it very successfully in 
our tap-making department. It consists 
of the well-known vernier caliper of 
Brown & Sharpe’s make that measures on 


KYRAACAAKG 
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FIG, 2. APPLYING BALL POINTS TO A SCREW. 


one side to 0.02 millimeter and on the 
other one to 0.001 inch. The measuring 
points are balls, as shown, these being 
adopted because the centers always indi- 
cate the middle of any angle whatever it 


MEASURING THREAD PITCHES. 


is also clear that means are necessary to 
insure parallelism between the center line 
joining the two balls and the center line 
of the screw being measured.—Ed. ] 





Making Close Running Fits—Cutting Threads. 


Editor American Machinist: 

In this letter I submit a few sugges- 
tions which I have never seen in print 
and which might be of value to others. 
No. 1 is a kink that I picked up from the 
instrument makers, the knowledge of 
which has set my heart rejoicing more 
than once. It is all about fits; snug fits, 
tight fits, easy fits and almost any kind of 
a fit may be obtained on any character of 
work without any trouble or uncertainty. 
The secret of the whole matter is simply 
a little pumice and oil rubbed on the parts 
to be fitted. For instance, it is desired to 
get a very smooth working fit between a 
hardened screw and its nut. Since both 
are hard they cannot be touched by any- 
thing but emery, and emery, as my brother 
toolmakers will admit, is to be steered 
clear of, if anything is to stay a fit. <A 
very small quantity of pumice with plenty 
of oil, while the screw is being worked in 
and out by hand until all the tight places 





September 4, 1902. 


are eased up and until the desired fit is 
obtained, will make the otherwise very 
disagreeable task of fitting seem easy. 

Another example: Let it be desired to 
fit a cast-iron part. While emery sticks in 
the porous metal, and can never be gotten 
out again, the pumice stone acts in a much 
gentler manner and can be cleaned off with 
benzine, so that no trace of it will be left. 

When fitting a slide, it is hardly neces- 
sary to use a scraper, as the rapidly cut- 
ting powder will take away the high spots 
in an astonishingly short time. 

It becomes necessary at times to cut a 
multiple thread on a small job, and the 
size of the job, or rather the smallness of 
it, hardly warrants the trouble. In such 
cases I have found the following make- 
shift a very useful one. Let us say a 
short triple thread, 10 to the inch, is 
wanted. I take a 30-threads-to-the-inch 
chaser and clamp it in the toolpost, set 
the gears for 10 threads to the inch, and 
the result is a 10-to-the-inch triple thread. 
If a double thread 12 to the inch is de- 
sired, the gears are set for 12 threads and 
a 24 chaser is clamped in the tool-post. 
While the foregoing method, of course, 
can hardly be used in making a tap, it 
nevertheless works well enough in most 
cases. 

We have read a good deal lately about 
catching the thread in simple screw cut- 
ting, and to the many suggestions in that 
direction I would like to add this one, 
which I picked up m my apprentice days 
from a toolmaker who knew how to do 
things, and which, because of its sim- 
plicity, may shed more light on the sub- 
ject for the benefit of those who are still 
in the dark. After running the first cut 
down to its full length, the lathe is stopped 
and a chalk mark put on the upper side of 
the chuck or face-plate. Then the length 
of the thread is measured. Let us say the 
thread is 21% inches long. Then a scale 
is laid on the lathe bed, against the end 
of the carriage and 3 inches marked off 
on the lathe bed with a piece of chalk or 
a pencil. Unless the thread is cut close to 
a shoulder, I hardly ever find it neces- 
sary to stop the lathe. When the thread 
has run its length, the tool is withdrawn 
with the left hand and the nut is drawn 
out of the lead-screw thread with the 
right hand. The carriage is then run back 
by hand until its end is right over the 
chalk or pencil mark on the lathe bed and 
then the lead screw is engaged for a new 
cut. When a boy, I once got a job in a 
shop, where they stuck to old methods 
very closely. In this shop a good manv 
square threaded lead screws for wood- 
working machines were cut, and no one 
seemed to know this or any other trick 
for running the carriage back by hand. 
One day the foreman—who, by the way, 
did not know it either—gave the man 
alongside of me an order for a dozen 
lead screws about 30 inches long. As 
they were in a great hurry for these 
screws, the lathe hand, a very chesty fel- 
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low, who made it his business to boss and 
abuse me a good deal, suggested to th« 
foreman that that “kid’ might probably be 
able to help along, assurance 
that I had cut threads before, six of the 
screws shoulders 
He had the best of me while the turning 
down went on, but when I finally got my 
threading tool in position the tables 
turned and I got my screws done a good 
deal than he did It 
curred to that man to ask for information, 
and I had learned by that time that in- 


and on my 


were unloaded on my 


soon 


sooner never oc 


structing your betters is always poor 
policy. In the year and a half that I 
worked in that shop I cut most of the 


larger screws, and everybody made it his 
business to look the other way when that 
simple trick was in operation, and no one 
ever bothered me for the information that 
I was just dying to give. 

There is another simple trick connected 
with cutting, which has helped me 
a good deal. 
to be cut on a lathe without compound 
rest, the tool has to be tapped from one 


side to the other in order to take any kind 


screw 


When a coarse thread has 


of a cut, as the chips will crowd, to the 
detriment of the point, and frequent grind 
ing as well as setting is the result. I have 
found that alternately pushing and holding 
the 


causes the tool to cut on 


back carriage handle while cutting, 


one side only of 


the thread, and the tool lasts much longer 
If a compound rest is available, however 
the tool can be made to cut on one side ot 


the thread without any trouble 


(SREINER 





A Complicated Correction. 
American Machinist: 
“Steel Chang 


xr Shape in Hard 


ing rt ning.” by dropping the 
word “and” in the eighth line, which 
should read “and in which he states,” and 


by changing the quotation marks after th 


word theory in the seventh lin 


bottom from a double quotation mark and 
a period to a single quotation mark and 


placing the double quota 
the 


a dash, and by 


tion mark after word theory at t 


bottom, you make “Perseverance” say of 


“L. O. W.” what I said of * Perseverance 
This gives ‘Perseverance’ the credit of 
all of my thunder and makes “L. O. W.” 
the scapegoat W. H. Castut 


[lf a fellow in the machine shop could 
so easily accomplish as much as a printer 
or an editor can do, he would revolutioniz¢ 
the trade.—Ed. | 


A Chuck for Small Twist Drills. 
Editor American Machinist: 
hich there wert 
holes to be drilled. The 


would not 


I had a small job on w 


about 250 small 
lathe chucks we 


hold the 


found that one of the 


had on hand 
too large | 
Millers 


11 
smat 


drills, as they were 
men had a 
One end of the 
ill has the drill 


Falls hand drill 


is dr chuck 


spindle of t 
the other has a small] pinion secured 


} 
key. I 


and 
} 


to the spindle by drove the 
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pin key out of the pinion, which allowed 


spindle and chuck to be removed; | 


clamped the spindle in a large lathe chuck, 


and with the small chuck on the outer end 


of the spindle could clamp any size drill 


The did 


minutes 


work of changing not take five 
To ILROOM 


Center for Patternmakers’ Lathe. 
Editor American Machinist: 
The sketch herewith shows a center for 
a wood lathe 
when turning split patterns. It is 


which I found convenient 
very 


annoying to find, after great care, that the 


D 
¥ 
\ c j > A 
» re K 
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CENTER FOR WOOD LATHE 


center has shifted to one side and that one 


half of the thicker than the 


other, a branch pipe pattern, for example 


pattern 1s 


A is a small center pin, B a cross pin in 


A, which moves in the slot and prevents 
A from falling out. C is a collar on 4 
D a light 


In using this center it is 


and between C and / 


spring 
not necessary 


make a center hnole in the wood simply 


locate the center with a pencil and droy 
the center point 4 on it. A is not forced 
into the wood, but backs into the drive: 
until the jaws engage in the wood. b 

head and tail centers are made with spring 
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points 


A Chuck or Guide for the Back End of the Hol- 


low Spindle. 
American Machinist 


machinist who uses the hollow 


editor 
\ny 


pindle lathe would appreciate a chuck on 
the back end of the spindle to hold the 
shaft or rod central \ couple of years 
ago I had occasion to splice a lathe spindle 
that had worn out in the ba | 
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§ CHUCK OR GUIDE FOR THE BACK END Ol 
THE HOLLOW SPINDLE 


spindle longer than it was be 


I 


made the 


fore and used a lock nut to take up the 
end motion. The threaded portion was 
about 11% inches longer than needed for 
the lock nut I made a chuck to use on 
tha end tha wa quite itistactory | 
made sle« or 4 inche ng to screw 
on to tl pindl nd the sleeve I 
fitted a | Ww s crew with a taper |] 

Phen | ile C1 eeves tapered fit 
tie aj 1 the | \ re nd 


21 
with holes to fit the differe rod t 
shafting we had occasio1 work on in 
that ithe Fasten cn the 
work | id oO tenden Vy to ‘ end 
ways in the lathe Wi so could fasten 
i piece in it to use a stop or gage when 
it was desired to put the work just tar 
into the spindl W. A. Bricut 


A Vertical Tracing Pencil. 
Editor 


Often when making 


American Machinist: 

a drawing or a pa 

tern from a casting or pattern irregular in 
not a flat sur 


edge s Can be 


shape, or, in other words, 
] 


face so that the traced with 


a pencil or scratch point but curving 
upwards in parts, the tool as shown in the 
sketch has helped me and may help other 
readers of the AMERICAN MACHINIST \ 


triangular block of wood 1 inch thick, the 





right angle sides 4 inches long, has a 
pencil attached as shown. First plane the 
wood off one side of the pencil until the 
lead is exposed. The staple is driven tight 
enough 1 secure the pencil and as the 
Staple 
A 
Lead 
Staple 
A 

J | 

im 

RI rRA Né PEN 

lead is n the pe can be pped 
down. By placing work ona surface plat 
the edges can be traced 1 y placing block /! 
on the plate with the pencil against 
edge of the worl Phi part of 1 
drawing kit M. E. D 





Three Patternmakers and a Little Job. 
Machinist 


days ago tiie “ wave 


Editor American 

\ few 
three job all alike a i ob to CA h ma 
ink twenty 34-1ncl 


The job was to counter 


holes 5g inch deep in a cherry board, the 
face of which had a high finish. Said tl 
boss, “I don’t care if the holes are a litt 
more or less than 5¢ inch deep ut | 
want a clean-cut hole, and do not di 
figure the varnished face.” The first man 
put depth gage on | h bit; the 
dull and the end of e gage W 
ittered » and tl esult wv oged 
| ng the o | 
edge lr} eco! red a hole i tick 
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and used this for a gage, but he did not 
look at the bit, with the same result as 
that of the first man—a ragged hole. 
These mechanics use their hands but not 
their heads. 

The third man, an old fellow, who has 
been up against these little things before, 
took his 54-inch bit, examined it, saw it 
was dull, sharpened it up and started to 
bore without a gage, and when finished 
the holes were practically 5¢ inch deep, 
and a neat job was done. The other fel- 
lows could not understand how he got 
the holes the right depth without a gage, 
so they inquired from the old duffer (as 
they called him). ‘“That’s easy, boys. 
After the side cutting lips of the bit touch 
the wood I count the turns. Savy?” 

Boys, keep your eye on the old “jours” ; 
don’t think you know it all. 

A RouNDER. 





Grinding Expansion Taps. 
Editor American Machinist : 

I have been interested in some of the 
descriptions of methods of grinding taps 
which have appeared in the columns of 
the AMERICAN MacuHInist, and hope that 
in relating my experience in the same line 
I may interest others, During the latter 
part of the late war, I had charge of the 
small toolroom in connection with a firm 
doing a large amount of government con- 
tract work on shells and projectiles, The 
first proposition that presented itself when 
I went there was to design a tap which 
would tap, in the cast-iron shells, a per- 
fect fuse hole, or one so nearly perfect 
that the government inspector’s O. K. 
stamp would go on the shells. This was, 
as some of the readers who have had sim- 
ilar experiences have probably found, rath- 
er hard to do. 

To begin with, the only good lathe we 
had suitable for cutting taps would cut a 
drunken left-hand thread. By carefully 
going over the lathe, the trouble was found 
to be in a threaded collar on the lead screw 
which controlled the end bearing of the 
screw when cutting left-hand threads. The 
collar had not been faced true with the 
thread and, as the surface which the collar 
ran against was also out of true, the screw 
had an end movement of about .002 inch 
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We then made two expansion taps like 
the sketch, First, they were bored out 
and a taper thread cut on the inside for 
the expanding plugs, and then they were 
roughed down all over to within 1-32 inch 
of size. We then annealed them and fin- 
ished turning and cutting the thread, al- 
lowing .o12 inch for grinding. The taps 
were hardened and found to be true with- 
in the limit allowed for grinding. A small 
1g horse-power motor, with a wooden driv- 
ing pulley 8 inches long, was attached to 
a shelf in the rear of the lathe and belted 
up to a grinding fixture held in the tool- 
post. The emery wheel was trued to the 
gage and the grinding finished to .oo1 inch 
of size. In truing the wheel a diamond 
was fastened to a convenient place on the 
carriage and the compound rest set to 30 
degrees. By feeding in with the cross- 
feed one side of the wheel was trued; the 
compound rest was then reversed and the 
opposite side trued in the same manner, 
The edge of the wheel was trued to our 
gage, As the wheel was very hard, no 
trouble was experienced in keeping it true 
to grind the .oor inch. A Brown & Sharpe 
thread micrometer was used to test the 
taps and no error was found. After grind- 
ing the flutes of the taps, a shell was 
tapped, sawed in halves and tested with 
the plug and Prussian blue, the inspector’s 
O. K. stamp going on all right. 

Previous to making these two expansion 
taps a great deal of trouble was found in 
cleaning the tapped hole out thoroughly so 
as to enable the inspectors to try their 
gages quickly. This was overcome by 
making the taps with the hob form of 
teeth, so that in backing out all dirt was 
removed. These two taps were used day 
and night and finished sizing the fuse holes 
in nearly 6,000 shells. S. B. M. 





A Releasing Stud Driver. 

Editor American Machinist 

We all know how exasperating it is to 
have a stud come out when unscrewing a 
nut. We were not troubled in that way in 
the Pushfinger shop, for we had orders to 
“sock” them in tight, which we did, so that 
occasionally we twisted off the stud close 
up to the stud driver,and in getting out the 
broken end the thread of the driver would be 
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and formed a drunken thread. However, 
these defects were easily remedied, and 
when we put our standard thread gages 
(which were made in the navy yard at 
Washington) in the lathe and tested with 
an indicator, no error was apparent. 

We found it would be a good plan to 
tap out the shells with a tap about .o1 inch 
under size and use expansion taps for 


Sizing and truing up the threads to gage. 


ruined beyond repair. We tried all known 
kinds of drivers, and some that are not 
known, and I here present the sole sur- 
vivor of our experiments as the very best. 
The body of the device has the end 
squared to fit a ratchet wrench. This 
squared end is then held in a four-jawed 
chuck while the other end is drilled and 
tapped and turned taper on the outside, 
about 34 inch per foot. The body also was 
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slotted as per sketch, and the collar was 
bored a somewhat steeper taper, so that 
when it was forced home the slot in the 
body was closed at the point. The body 
had now to be retapped, and with a piece 
of brass pushed into the bottom the driver 


] 


Cast Steel 
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A RELEASING DRIVER FOR SCREWING IN STUDS. 


was ready for use. When a stud is twisted 
off we drive off the collar, the body opens 
and the stud end comes out easily. 

IsAAc MorGan. 





Differential Indexing Applied. 

Our readers will be interested to know 
that the means for accomplishing what is 
known as differential indexing, which was 
first introduced to our readers as the De 
Leeuw method,* has become a regular feat- 
ure of the up-to-date universal milling 
machine, and we give three views of the 
gearing in place for such indexing on the 
latest type of Brown & Sharpe universal 
miller, the machine which we have pre- 





FIG. I. DIFFERENTIAL INDEXING, 


viously referred to as being equipped with 
positive geared feed motion and other im 
provements. 

The necessary arbor gears, etc., are now 
regularly furnished with all their univer 
sal machines, enabling anyone, by simply 
following the directions given in the table 


*Concerning this method we have published articles 


at pages 58, 180, 298, 314, 334, 547, 601, 891, 979 and 
997. Vol 24. 
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and by simple movements of the index 
pin in the ordinary way, to correctly index 
any number whatever from 2 to 360, and 
in fact a large number of divisions beyond 
360 may be obtained without extra gears 
The 


through the spiral head spindle, is really 


or plates. arbor, which extends 
simply a center for this spindle made long- 
er so as to take the gear, as shown. 

The 


has been sufficiently explained in the arti 


principle of differential indexing 





INDEXING 


FIG. 2, DIFFERENTIAI 
cles referred to and the method of apply 
ing it will be readily understood from the 
accompanying engravings. In the first of 
these the machine is geared to index 177 
and the gear on the arbor has 48 teeth, 
the intermediate has 24 and the one on the 
spindle has 72 teeth, and for this the op- 
erator four holes in the 18 circle 
in the 
which without the gears would give a div- 
ision of 180. The gears therefore move 
the index plate forward, 7. e¢., 
direction as the index-pin to give the lar 


moves 


ordinary manner; a movement 


in the same 


ger spacing. 

In the second example we see the gears 
arranged with a second intermediate, so 
that the plate rotates in the opposite direc 
tion from that of the pin. These are to 
divide 169, and the gear on the arbor has 
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INDEXING, 


FIG, 3. 


72 teeth 


while that on the spiuidle has 32 


For this division, 5 holes in the 20 circle 
are taken, which without the gears would 
give 160, and therefore the plate must move 
in a direction opposite to that of the pin 
enough to make the finer division 

In the third example we have compound 
this 
worm, the compounding 


gearing arranged to divide 319. In 


gear 48 is on the 
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stud has gears 24 and 64 upon it, and the 


spindle gear is 72. For this division 4 


4 


holes are taken in the 29 circle, which 


without the gears would give divisions of 
290. Therefore the 


plate backwards, 7. ¢., in 


gears must move the 
direction op 
posite the movement of the index-pin to 
This distance is 
} . , 
of a turn. 
319 


give the finer division. 
{Oo _ 40 
290 319 
The user need not, 


obviously 


however, know how 
to compute the required turn of the plate 
the the 


‘ he has only to put 
gears and 


nor rears, 


plates in place, as specified by 
a table accompanying the machine, move 
the index-pin as directed, and the spacing 


will be correct 





A Drill Press with Improved Tapping Arrange- 


ment. 
At page 24, Vol. 24, we illustrated a 
drill press, fitted with a tapping device 
built by the Cincinnati (Ohio) Machin 


' } } y 
\ 


clutches opened Dy s I arn \\ ( al 
swung outward by a key or feather carried 
in a sliding sleeve « pindle Ch 
, , , ' 

CevVe moved up and ¢ wi \ 1 


clutche 1 to the sp nde ( released, a d 
sired 

Tl Cc spindle Ss dr ven ah id r\ ii Wwe 
gear, this being driven by the small bey 
on the horizontal driving shat Back o 
the small bevel gear is a spur gear, whi 
drives, through the gearing shown abov 
the upper or reversing gear on the spn 
dle. In tapping, when the desired dept! 


is reached, the lever is thrown over 
the lower gear released and the upper geat 
clutched to the spindle Phe years are so 
proportioned that the speed ot the spindle 
when driven backward 1 wice as great 
as when it is driven ahead Thus the tap 
is backed out very rapidly 

The intermediate gear is carried on an 


irm that may be up, bv releasing a 


swung 











IMPROVED TAPPING 
Tool Company. The tapping mechanism 
has been improved recently in a number of 
ways. With the new arrangement the 


spindle, when backing, is driven at an in 
creased speed; when work that does not 
handled in the 


require tapping is being 


machine the reversing gears may be quick 
will be free from 


ly disengaged, thus they 


wear when not in use and will not con 
sume power unnecessarily, and by simply 
moving a lever the spindle may be in 
stantly stopped at any without shift 
ing the driving bel 

The accompanying half tone she the 
upper part of the drill pre ind the tap 


ping mechanisn 


the spind]! 





ARRANGEMENT 





POAEAPRAPDUVAGABS: 














FOR DRILI 


PRESS 


bolt, thus disconnecting the 


reversing geal 


when not needed for tapping. To stop the 


oO move the 


spindle, the operator has only 
lever in front. This releases the friction in 
the driving gear and the spindle stops im 
mediately This is an important featur 
for it enables the operator to qui kly 
change drills, taps or chucl vithout hay 
ing to shift the d1 g b rd wait for 
ill the moving par t Ke chine 
e 1 rest 

Che makers have ‘ 
; t it the j-1 ( 
ti iz gear ! I 

ps up > 1 ( n « 1 
iow tos ‘ 
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The Office Building and the Hot Sidewalk. 
The office building is as com 

pietely a product of engineering as is the 

as entirely 


modern 
locomotive. It is not, however, 
the product of one engineer, In the 
building the architect and the mechanical 
The 


case 


office 


engineer are assumed to collaborate. 
collaboration we fear is sometimes a 
of one riding over the other, and, as it is 
in the it would seem that it is not 
the mechanical 
There is one circumstance which compels 
us to believe that the mechanical engineer 
is not accorded all his rights, or does not 
insist upon all his rights, in the 
of the office building. This item of evi- 
dence is apt to be thrust upon the notice 
street 


navy, 


engineer who is on top. 


design 


of whoever passes along the con- 
tiguous to one of these buildings. The 
of hot air poured out through 
sidewalks constitute a nuis- 


volumes 
of the 
ance, a destroyer of comfort, and a menace 
should be 


some 
which someone 
We 
except to say that it looks as if it was “on” 
the engineer. The without 
which the building could not exist is the 
and their 


to health for 
held responsible. express no opinion 


one thing 


steam engine, with its boilers 
The 


water supply, 
for combustion, 


furnaces, engineer has provision 


made for for coal supply, 
for air for con- 
veying away the products of combustion, 
but not 


made for the and 


necessary 


adequate provision evidently is 


results of combustion, 
upon it. So far as he 
should 


is as much 
it must 


he does not insist 


does net he is incompetent and 
be held responsible for it. It 
that the hot air, if 
shall be 


an outrageous infringe 


liis duty to see 
rid of, 
as not to constitute 
rights of the 


be got so conveyed away 


ment upon the entire com 


munity, as it is to dispose of the smoke. 
lf we 


who is 


are wrong and if it is the architect 


ultimately responsible, here is a 
beautiful place for him to assert his pre 
If he all the 
for what is so excellently done, he should 
shoulder also the 


body's eredit if it really belongs to him. 


rogative. is to have praise 


thing which is to no- 


The regulations of the building depart 
ment of the city would seem to be in need 
of some improvement if they ignore this 


thing. 


A New Phase of Machine — 


A suggestion has come to us through 


the workings of our engraving depart 
ment which it seems to us may have 
some importance in a much wider field. 


Much of the work of that department con- 
the working up from plan and 


sists of 


elevation of completely finished perspec 
tive drawings of machines which have not 
built, 


when 


been and it has several times hap- 


pened these drawings were sub- 


mitted to the designers of the machines 


that the perspective effect has brought out 


the defects of the lines and proportions of 


certain parts so clearly as to lead to im 


portant modifications of the design. 


\ll experienced draftsmen understand 


he difficulty—we might, in fact, say im 
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judging from working 


drawings how many things will look in the 


possibility—of 


finished machine. There is a certain class 


of pieces of which this is especially true, 
being those of which, in 


such pieces any 


one view, certain shown edge- 
wise while others are shown flatwise. The 
effect of the mass of such parts cannot be 


gathered by the eye from any one view of 


parts are 


a working drawing, nor can the eye com- 


bine the effects of two views. The case is 
bad enough when the views are full size, 
but reduced 


scale the case becomes hopeless. 


when they are drawn to a 

In some drawing offices in which atten- 
tion is paid to the questions of outline and 
blackboards are 


provided on which a full-sized elevation of 


artistic proportions, large 


a new machine is drawn, in order to en- 


able the designer to judge more correctly 
regarding these features. This plan over- 
comes the difficulty which 
inseparable from scale drawings, but it is 
nevertheless that the effect 
of perspective, correct judgment regarding 


is due to and 


true without 


the appearance of many parts cannot be 
formed. 
The finished perspective drawing un- 


questionably comes nearer to supplying 
what is wanted than anything short of the 
finished machine, and it is a question if it 
investment for 
draftsmen to the 
This art is usually looked upon 


but it is no more so than many 


would not be a_ paying 


more learn art of per 


spective. 
as difficult, 
things which every 


competent draftsman 


must know. Of course finished results 
involve brush shading, and this, to the 
average man, is probably a more serious 


matter than perspective proper. From all 
too, the 


an important part, and probably only those 


points of view, artistic sense plays 


who possess that sense would be sufficient 


ly successful at the work to make it worth 
while for them to take up the subject, 
though, for that matter, only those whi 


possess it would be likely to undertake it 


at all. 





Reading Drawings. 
BY L. 0. DANSE. 

Not long ago I was in a drawing room 
I don't because I 
am just a plain American, with a very big 


say draughting room, 


came a patternmaker who 


pretty 


A—when in 


was evidently mad, to judge from 


the way he went up to the head drafts- 
man and said: 

“Why don’t you fellows finish your 
drawings before you send them into the 


shop?” 

The drawing he 
simple affair, in three 
the usual manner in third angle projection 


had in his hand was a 
views, arranged 
and showed the work perfectly, as was 
pointed out by the head draftsman. 

The the trouble 


peculiarities of the method of 


secret of lay in the 
making 
drawings which long custom had fastened 
and which had not been ob 


on the shop, 


served by the draftsman who had 


that 


new 


made particular drawing. One of 
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these peculiarities was the habit of pro- 
jecting end views from the plan instead 
This puts the 
from the 


of from the front elevation. 
end view on its side as viewed 
bottom of the sheet, and necessitates view- 
ing it from the right-hand end of the sheet 
to get it right side up. Probably this ar- 
rangement was originally adopted to in- 
sure leaving room for the title in the lower 
right-hand corner of the sheet. 

Another peculiarity of their drawing- 
room methods is the 
dotted lines in the attempt to make each 


excessive use of 
view show everything. To one accustomed 
to ordinary methods this is quite confus 
ing; but to those who have been for years 
reading drawings so made, the absence of 
the dotted lines makes the drawing seem a 
blank, and it is difficult for them to pass 
from one view to another to settle ques 
tions by the ordinary laws of projection. 
One of the questions asked by the pat- 
this mind 
“Do you want round or 


ternmaker illustrates state of 
most beautifully : 
feet?”” A glance at the drawing 
showed it to be a jig with four square feet 
flush with the feet had 
been round they would have been shown 
with the base line of the jig above them, 
while, being square and flush, the base link 
filleted down Had they not 
been flush, the question would have been 


square 


the corners. If 


into them. 
permissible, as in that case the elevations 
would not have determined their shape, 
and it would have been necessary to dot 
them in on the plan. 

In this part of the country it seems t 
be a general custom to make drawings 
full size, and much difficulty is experienced 
in keeping mechanics from going astray 
on small scale drawings, simply because of 
their lack of training in reading them. It 
would seem, to one who has not experi 
enced this difficulty, that a properly dimen 
sioned drawing is as easily read in one 
scale as another, but it is an absolute fact 
that the average man doesn’t understand 
drawings unless they conform to the style 
to which he is accustomed. 

Some years ago, while in charge of a 
railroad drawing room, I organized a shop 
class in drawing. Following out the re 
cults of my observations in the shop and 
drawing room, I decided that I must make 
the usual meth 


a radical departure from 


cds of teaching. The reason most people 
cannot draw is that they have not learned 
to see; so I started in to teach my class 
to see, and instead of letting them copy 
exercises during the class hour, I made 
them sit down while I went to the black 
board and analyzed the exercise, line by 
line and dot by dot, starting with the cen 
ter line and building up the drawing, bring 
ing out all the 


projection, back lining, 


principles of elementary 


shading, the con 


struction of intersections and isometric 


projection. 
questions to the class, 


I interspersed my lectures with 
calculated to bring 
out the extent to which they had grasped 
sub 


the principles underlying the whole 


ject. At the close of my lecture I dis- 
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tributed hectograph copies of the exercise 
to the pupils, which were taken home and 
Before 


examined the work of each pupil for the 


copied. beginning a lecture | 
previous week, criticizing or commending 
as the case seemed to require, and calling 
the attention of the 
errors common to several of the members 


entire class to any 
and which seemed to indicate that some of 
my instructions had not been fully assimi 
lated. 
young men could not only make very fair 
drawings, but 
grounded in the principles and could read 


At the end of twenty lessons those 


they were thoroughly 
any kind of a drawing with the utmost 
facility. 

A sample of the questions I put to the 
class is: “Mr. Jones, I have just drawn 
one view of a nut, showing two faces. Is 
this a square or a hexagon nut?” 

If Jones had been attentive, he could 
answer correctly at once, telling the differ 
ence between the projections of the two 
styles of nuts 
“Mr 
to show a rectangular raised panel here 


Which 


show that it is raised?” 


Again, I would ask: Brown, I wish 


made heavy to 


To which Brown 


lines should be 
would respond, “The right and lower.” 
Or, “Here is a Mr 
Smith, is this a left-hand 
thread?” And Smith would say, “It is a 
right-hand the threads 


from a 


nut in section 


right- or a 
are 


nut, because 


inclined the opposite way right- 
hand bolt.” 
I often wish that more of our mechanics 


had 


drawings 


that kind of training in analyzing 


things— 
detail 


and learning to see 


whether drawings or objects—in 


instead of in mass. I don’t want them to 
wade through a dry course in descriptive 
geometry, but I do wish they all under 
stood the application of the underlying 
principles of that science 


A Solder for Aluminum. 

The following is from the specification 

f a United States patent recently issued 
to Joseph C. Webster, of Philadelphia: 

I melt together, for heavy work, 5 parts 

of tin, 4 add to 

this 6 parts of melted aluminum. | 


parts of lead, and then 


then 
add 1 part of zinc, and after mixing the 
same thoroughly pour the composition into 
For 


the propor 


molds and allow the same to harden 


small or lighter work, I vary 
tions in the following manner: 
lead, 


part of 


Six parts 


of tin, 5 parts of 4 parts of alumi 


num, and 1 Zine 
alloy 


a considerably lower tem 


The above compositions form an 


which melts at 


perature than the aluminum or parts to 
be soldered, and I find that no flux o1 
scraping of the aluminum to remove the 


oxid is required and that the oxid_ that 


forms on the aluminum will not affect the 
when the 


od, 


of course, that the last-named composition 


joining of the metals or parts 


proper heat is obtained. It is underst: 


melts at a lower temperature and is pref 
erable for light and delicate work 
In employing this solder it is under 
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stood that the usual brazing fire of gas and 


air for imparting a high heat 1s used and 


into which the aluminum or part to be 


it being advisable to 


sold red 1s place d, 


avoid having too much back heat from 
the bricks. The parts to be soldered are 
heated until the outer surfaces brighten 
or shghtly soften. It is best to keep the 
solder near the flame, so that when a 
joint is heated sufficiently the solder is 
ready to melt and drop thereon in suff 
cient quantities to solder the same, after 
which a small paddle is used to smooth 


understood 
get too hot, 
allowed to cool for 
When the 


1! should be allowed to 


over the joint. It is of ec 
that 


it should be 


ITS 
if the aluminum should 

about 
finished 


that 


one minute¢ jot 1s 
cool slowly 


is to say, it should not be placed in water, 


for a quick cooling is apt to crack the 
soldered joints, I have found that after 
a joint is cooled and finished, it has the 


appearance of pure aluminum and will not 


Oxidize or tarnish 


Peculiar Properties of an Alloy of Aluminum 
and Antimony. 


The Aluminum World 


is responsible for 


the following \luminum and antimony 


both melt in the neighborhood of 630 de 
grees Cent. ( 1.165 degrees Fahr.), vet 
the alloy Al Sb, containing 18.87 per cent 
of aluminum and 81.13 per cent. of anti 
mony, melts only at 1,080 degrees Cent 
( 1.975 degrees Fahr.), which ts a most 
marked exception to the general rule that 
alloys are more fusible than the least fusi 


ble metal they contain Another general 


rule is that alloys have a smaller volum« 
than their uncombined constituents, or 
in other words, are heavier or denser than 
their theoretically calculated specific gray 
ity Edmond von Aubel has examined 
the alloy Al Sb in this respect, and finds 
that it is phenOmenai in respect to its 


density as well as in its melting point Its 
calculated specific gravity is 5.225, which 
is the density it would have if its ingre 


dients alloyed with no contraction or ex 


pansion of volume. Its true specific grav 
itv is 4.218 at 16 degrees Cent Chis 
shows a large expansion of volume dur 


ing alloying, and is thus a marked excep 
tion to the general rule that alloying is 
accompanied by contraction To put the 
figures in another way, 7.07 cubic centi 
meters of aluminum alloying with 12.07 
cubic centimeters of antimony, produce 
23.71 cubic centimeters of alloy 

It is gratifying to know that, as stated 
in the Tradesman, “the cotton mills of 


through the Georgia Industrial 


(7eorgia 


\ssociation have by common msent 
practically settled the child labor question 
in that State.” The following are. the 
principal and essential de f the setth 
ment, the italics are our 

1. That one week’s worl hall not ex 
ceed sixty-six hour 

2 Phat no child le : than 2 vears old 
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shall work at night in any cotton or woolen 
mill under any circumstances, and that no 
child old shall be al 
lowed to all; such 


child has a widowed mother, or physically 


less than 12 years 


work there at unless 


disabled parents who are dependent for 
support upon the labor of such child, or 
une such child can read and write, or 
inless such child attends school for four 
months of each calendar year; and pro 


vided, further, that no child under to 


years of ag all be permitted to work in 


under any cir 


English Pipe Threads. 
BY W. H. 
It does not seem to be generally known 


BOOTH. 


a standard for English pipe 
and that it 
Whitworth. The 
that for all 
upwards the 


that there is 


threads as for bolts, was de 
same 


the 


vised by the man, 


peculiarity of system 1s 
pipe 
number of threads per inch is the same, 


eleven All 


inch have therefore nominally 


sizes of from 1 inch 


namely, pipes from and in 
cluding 1 
the same thread, and the difference of di 
ameter measured at the top and bottom of 
the thread is, or should be, the same frac 
tion, 0.1166 of an inch. This uniformity 
of thread is perhaps hardly necessary in the 
very large sizes, when the thickness of the 
pipes becomes greater than '% inch, but it 
is nevertheless universal and is sometimes 
a difficulty when putting together pipes of 
large diameter. 

All pipe makers are supposed to adhere 
to the standard, but I regret to say some 
of them do not, while one maker I know 


is purposely wide of the standard—not 
merely inaccurate—the object being the 
somewhat mistaken one of preventing 


other makers’ pipes being purchased to fit 


in. So far as my own practice is con 


cerned, the result has been the other way, 


for I have always avoided pipes not to 
standard The subjoined table gives the 
sizes of standard pipes on the threads 
No matter what the thickness of the pipe 
may be its external diameter does not 


\ll difference of thickness simply 
the 


vary 


varies internal diameter, so that an 
extra strong pipe has its internal diameter 
less than the nominal size. 
The threaded 


very short, and it appears reasonable that 


part of a pipe is often 


it should be short when it is considered 
joint de 
the 


In the rapid 


that the tightness of a screwed 


pends on the accurate contact of 
threaded pipe and its socket. 
manufacture of pipe great accuracy is not 
possible, and absolute contact is only ob 
the the surfaces 
This 


the slacker places to come up tight. 


tained by vielding of 
allows 
This 


would not be possible if the threaded part 


which first come together. 


of the pipe was long, for so many early 
that the 
ordinary screwing-up stress could not pro- 


points of contact would 


occur 


duce the necessary yield. There is one 
exception to the standard thread for pipes; 


these 


I refer to artesian drive pipe. In 
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the ends of the pipes are reduced % inch 
before threading and the length threaded 
The 


up to within a short distance of 


is long. threaded portion also is 
parallel 
the end where it tapers rapidly off to the 
The sockets are long and of 
that the outer diameter of 
is but little above that of 
When jointed up the pipes butt to 
the the the 


joint surface. 


pipe body 
thin steel, so 
the socket the 
pipe. 
socket, 


eether at middle of 


pipe ends being faced to a 
Che socket at 
hard on the pipe at each end and conceals 


thread Well 


driving, 


the same time screws home 


the entirely. will 


casing 


therefore stand heavy owing to 


the butt joints, and they are always made 
in dead lengths, usually 10 feet, for the 
calculation in artesian 


ready necessary 


well work. They are screwed 12 threads 
to the inch, so as to weaken the pipe rather 
less than the ordinary 11 threads. 

The Whitworth pipe thread is always 
known as the gas thread and is largely 
used in America for export goods, some 
\merican imported pipe work, valves, etc., 
having the English thread; but some of 
the American pump makers do not appear 
to know of the difference and send blank 
My 
own personal observation of this coarser 
thread and the Whitworth leads 
think that the finer Whitworth 


makes the better steam joint in such cases 


fianges screwed 8 threads per inch. 


me to 
thread 


as wrought-iron steam pipe with screwed- 
are 
liable to leak when made with the 


on flanges, which, I have observed, 
more 
coarser thread. 

In my table I have given merely the 
ordinary sizes of pipe usually employed, 
hut pipes are made to each '% inch up to 
2 inches diameter and then each 1% inch 


TABLE OF ENGLISH PIPE SIZES. 
Diam. at 
bottom of 


External 
Diam. of 


Nom. Size Pipe Thread rhread. 
1 ee 336 
14 518 451 
1. 826 734 
vy 1.04 949 

I 1.3090 1.192 
1'4 1.05 1.533 
1% 1.882 1.765 
134 2.10 2.042 
2 ' 2.347 b 6 eee ee 

2% ea 3.000 2.882 
3 wae. sae 9.308 
} Be bidancee Ae 


beyond; but one rarely uses even the 134- 
inch size, though the 2-inch pipe is nearly 
double the area of the next usual size of 
1'4 inches, and similarly 3%-inch pipes 
are unusual, though a useful intermediate 
between 3 and 4 inch. 


s. 4,5, 9; 


In artesian work 
the usual sizes are 714, 8Y, 10, 
14%, 16, 


-teing the sizes which will conveniently 


114, 13, 18 and 20 inches, these 
pass one inside the other with the smallest 
convenient clearances at the arming shoe 
and socket. Some engineers use the flush 
jointed well casing, but the half joint is 


not suitable for heavy driving. It is diffi- 
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cult to get a butt on both the inside and 
the the blow 
comes wholly on the joint butts, 
and this is battered and the threads are 
damaged before the other joint begins to 
Flush-jointed pipe may do 


outside joint and stress of 


which 


take its share, 
for the rising main of a pump, but no arte 
sian engineer can rely on it as he can on 
the usual drive pipe, though it has an 
entirely smooth exterior, and even the thin 
sockets of drive pipe offer considerable 
obstruction to driving and withdrawal, es- 
pecially in clays, which close in upon a 


pipe. 





Questions and Answers. 


Name and 
pany every question. 
to our specialtics and be of general interest. 
We cannot undertake to answer by mail. 


address of writer must accom- 
Questions must pertain 


(12) J. E. P. writes: I have some hard 
ened bushings to make of several 
inch and under and of a length 
the Can the 
holes in these bushings be lapped out par 
allel with a cast-iron lap and flour of em 


ery, or must they be ground with a wheel 


sizes 
from I 


about equal to diameter 


to get the desired accuracy, or to get them 
accurate within 0.0001 inch? We have no 
facilities for internal grinding. I supposed 
the job could be done by lapping, but a 
friend tells me it could not. A.—The job 
can be lapping, but it will be 
slower than by grinding. The fact is that 
where work is of a grade requiring to be 
finished by lapping grinding is only what 


done by 


may be called a process of roughing out 
in preparation for the lapping, the latter 
being capable of much the more accurate 
and fine results 


incident recently 
New York 


In over 


A somewhat unusual 
put one of the ferryboats of 
out of service for several days 
hauling and readjusting a pump that had 
been trouble, a fireman put 


hand 


hole in the 


giving 
into 


cylinder or valv 


and arm above the elbow 


side of the 


1 


required 


Was 


unable to 


chest, accomplishing what 
but that he 
The 


the upper arm caused a rapid swelling and 


after was get his 


arm out. stoppage of the veins in 


intense pain, so that anesthetics were ad 
ministered, and the man was only released 
after cutting out a piece of the casting 
job five or six 
Then 


Machinists worked on the 


hours with drills, saws and wedges. 


the boat had to wait until the casting 
could be replaced. 

Will our friend in Toledo, Ohio, who 
signs himself “A. H.,” kindly send fuil 
name to this office? 

The Census Office gives out statistics 


manufactories of 
the 


of the locomotive 
the United 


There were 28 locomotive 


States for year 1900 


works with a 


valuation of $40,813.793. which includes 


the land, buildings, machinery, tools and 


live capital, with no information as to the 
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The 


was 


capital stock of the 
of 
$35,209,048. 





-oncerns 
value the products for the 
The 


$10,890,614, 


year 


wages for the year 


amounted to incidental and 
miscellaneous expenses $1,369,341 and ma- 
terials $20,174,395, this including freight 


and fuel. 
Personal. 
Frank ith Dienelt 
& FE 
works manage! 
pany, West Ne 
E. E. Winship 
Warner & Swasey 


has S¢ vered his c 


H. Cathcart, recently w 
isenhard Philadelphia, has 


for W. Hunt 


Brighton, S. 1 


become 
Com- 


rs with the 
of Cleveland. 
witn that 


f tl 


con- 
cern to become superint 
of the Beeb 
Company at M 


1e shops 


Protector 





Commercial Review. 
New York, Sepember 2. 
r ade 


Was 


The volume of tr in tl 


\ugust 


than anticipated 


e machinery 


market for more satisfactory 
At the beginning of the 
month the general opinion was that busi- 
ness would be dull, in consequence of the 
city of many 


While this was 


absence from the on their 


vacations. undoubtedly 


in with sur- 


true, nevertheless orders came 
prising regularity They were mostly 
small ones, but they came with such fre 


quency, as to, form a large and remunera 


tive total. In other words, it was the kind 


of business which demonstrated a healthy 
undertone to trade. Inquiries were numer 
ous also, and the universal 


that they indicated that a 


impression 
fall 


was 


busi 


good 


ness could be counted upon for a certain 
ty All apprehension regarding the ri 
cent advances in prices of machine tool 
eems to have disappeared, f which re 
cent developments ar responsible 

Rep rts e been 1D i] d I ma 
chine tool merger with a capit on of 
t ] $40,000,000 to 50,000,000 No o1 
in the t l en ques l egarding 
th matte new an g OU Phe 
consensus of opinion w e com 
bination was not even probab he cap 
italization was looked uy ltogether 
‘ of pro] mn r when is 


remembered that the Nil 
Company, the largeest concern in the ma 
tool business, 1s only capit 
\n officer of 


authority for the 


chine 


$8,000,000 this company 1s 

1 4 
it has not 
he 


iS visionary. 


to 


statement that 
] 


been approached in the matter, and 


also said that he regarded 


1 
} 


The application l@ gas engine 


sses of 


various cli rvice is by 


pumping s¢ 


no means new at the present time, but its 


use in connection with a natural gas con- 
stant pressure supply system is of much 
more recent occurrence \ new installa 


tion of this character is in progress at the 
] ] 


ie Logan Natura 
Ohio. This 


nishes the city of Lancaster with its entire 


works of t 
ot 


Gas Company 


Lancaster, company fur 


gas supply for heating and lighting pur- 


poses, and the new installation will be 
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utilized for supplying the entire distribut 
ing 
stant pressure obtained directly fr 


company’s wells 


system with natural gas under con 


The equipment consists of 
Westinghouse three-cvlinder ver 


ngine which will be belted t 


power 
tical gas «¢ 
a 14x36-inch duplex Il 


compressor. The engine 


Westinghouse enclosed crank case type 
and is provided with poppet inlet and ex 
haust valve, long trunk pistons and 

tric ignition appar 


The Pittsburgh Valve & Fittings Com 
} 1 ‘ 


pany is building new 
and has placed a contract with the 
Westinghouse 





Company for the electrical equip: 
which includes generators, motor ind 
switchboards 

The Jessop Steel Company, of England 
is building a large steel plant at Washing 
ton, Pa., in which electrical power dis 
tribution will be employed, The company 
has recently purchased a_ considerabl 
amount of direct-current apparatus from 


the Westinghouse Electric & Manufactut 
ing Company 

\ new line of taps is being placed on 
the market by the Superior Tap 
The company organized 
field, Vt., early in 
W. F. Cobb, 


the 
treasurer, and F. H 


Company 


was in Spring 
present year with 


W. W.. Slack, 


Tandy, superintend 


president ; 


ent. They are de their attention 


voting 


exclusively to taps, and are employing 


their own improved methods for thread 
cutting, which insures a smooth and ac 
curate thread \ circular has st been 
issued by them showing the styles th 
are now ready to furnish 


The contract for 


Syrac be com 
pleted by December 10, 1902 The main 
building 110x52. fee d fi st S 
high id w ( f slow-l ng brick 

nd timbe ( 

Thos. Potter, S & ( P d 
phia, manufacture of cl nd lit 
leum, have adopted electric power d 
tribution for the operation of their oil 
cloth and linoleum printing machines, the 
Llowers used for drying oil-cloth, eleva 
tors, and other general work throughout 


ly purchased 


& Manu 


t10n 


their plant. They have recent 


from the Westing 


louse Electric 


facturing Company six motors, 
he 


equipment of one 


which will present 


160-kilowatt and one 


120-kilowatt olt al 


terna 


tors. 
The Vilter 


builders of refrigerating machinery, Cor 


Manufacturing Company, 


brewers’ and bottlers’ 


Wis., 


lowing contracts: Ruston 


liss steam engines, 


machinery, Milwaukee, have recent 
ly closed the f 
Ice & Fuel Company, Ruston, La., 
15-ton refrigerating machines; Monticello 
Monticello, Ark., 


Ice Company, one 


om the 


tion 


ton re 

ev Brew Con ( ¢ P 
16 Y G \\ B 
ing Cor \ Po. ) 

retrig y i yk K 
Poultry Cor } | 4 

1 retris | 
Brew gy | 

l eft g g > 

, \ | Bre ( 
essen, P <0 

( \ 1 , 

ao { R }? 

Frenc \ ‘ \I f 1 ( 

v, New O ] So-2 ton 
ce-m ¢ ( By g for 
City | M ‘ Pa I 
m retriger ¢ ( H Rahr 
Sons ( ; fe R \\ Yc 
m refrig g N. Hagan 
Uniont P ton i king 
pl nt Pe kev Brew yr { npany Petos 
sey, Micl tw ( for | piping 


10X20 Corl sen 
Anson Eldred, Milwaukee 


16x30 Corliss engine; T. J 


Oberndort 
gine; Estate of 


Wis., 


Gardner, 


Las Animas, Colo., 10x15x30 tandem com 
pound Corliss engine; Menasha Paper 


Met 
Menasha Paper Company, for 
Ladysmith, Wis., 20x42 Corliss 
Saginaw Valley Traction ¢ 
Mich., 32 engin 
& Co., Milwaukee, Wi 


engine 


\\ R Pat r | ned a branch ofhce 
if Mi cOW nd 1 pI 


manutacturet | 1 kinds in tl iron 


Company 10x36 Corliss 
engine 
ompany, Sag 
Wm 


8x24 


inaw, 
Hellman 


Corliss 


VOW 
\ 
| | 1) 4 ( () 
Dp ) rT 4 } Cc! 
f ( N l ] | ( \ ( 
lle w I \ { l 
e M 1) } & Pete M f 
ring ( ) ( vill 
- dit adv e-p l f 
I mp 


Company d it porator ac 

y F. Alle re of t \tl \ t 

Company, dire¢ of the Union Trust 
Company, Nev B ind San [rar 
cisco Savings U1 PE. B pre 

dent of the | t N il Bank of Oak 
land; Her I. Fort n, president of 
the Alas Pac \ssociation d di 
rector of t ( fort Safe Deposit and 
frust Company; Rudolph Spreckels, di 


rector of the First National sank of San 
Francis« nd of the San Francisco Ga 
Company; Francis Cutting, vice-president 


lifornia 


and president of the Cutting Fruit 
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Packing Company; W. H. Chickering, di- 
rector of the American Trust Com- 
George T. Hawley, treasurer of the 
Hawley Bros. Hardware Company; G. D. 
Greenwood, a well-known capitalist, and 
fio Yow, Imperial Chinese Consul-Gen- 
The capital stock 


and 


pany; 


eral in San Francisco. 
of the company has been fixed at $1,000,- 
000 gold, of which $135,000 has been sub- 
incorporators 
The 
company will try to establish closer trade 
the 


will 


scribed, each of the nine 


subscribing for $15,000 of the stock, 


country and 
Orient, Ho Yow 
temporarily resign from the Chinese Con- 
sular service for the purpose of managing 
He will go to 


this 
Consul-General 


relations between 


the affairs of the company. 
China and remain there for the present, 
with a view of doing everything possible 
to secure and foster the introduction of 
American goods throughout the Empire. 
The company will be alive to all contracts 
which may be let in China for railroads, 
works, tele- 


shipbuilding, mining, water 


phone systems and the like. The market 
will be opened and developed likewise for 
machinery, lumber and implements of all 
kinds. The principal offices of the com 
pany in the United States will be in San 
Francisco, Chicago and New York. 

An idea of the notable progress made 
in the iron and steel industry in the Unit 
ed States is furnished by 
promulgated by the Treasury Bureau of 


recent figures 


Statistics. In 1890 the wages and salaries 
paid amounted to $95,736,192, and in 1900 
they amounted to $134,739,004. In 1892 
the value of iron and steel manufactures 
aggregated $478,687,519, and in 1900 they 
amounted to $835,.759,084. 

In a communication to the government, 
August 1, Frank H. Mason, 
Consul-General at Berlin, fol- 
lows: “What is called in headlines by 
the German press, ‘The Catastrophe in the 


bearing date 
writes as 


Schuckert Electrical Company’ has during 
the 
sharply to 


recalled public attention 


conditions 


week 
the 
some of the great electrical corporations 


past 
under which 
of Germany were promoted, and the em 
Larrassments which some of the methods 
employed have more or less inevitably en- 
tailed 
ing on the 26th instant of the stockholders 
of the 
Nuremberg, at 
that, 
plant and material, insolvent accounts, and 


The event alluded to was a meet 


Electrical Company at 
the 
depreciation of 


Schuckert 
which managers an 
nounced through 
necessary appropriations for a reserve fund 
to meet further depreciations, the company 
liad suffered losses aggregating 15,500,000 
marks, or something more than $3,500,000. 
As the Schuckert Company is one of the 
foremost corporations of its class in Eu- 
rope, with an up-to-date plant and all the 
accompaniments of a large business, some 
surprise has been expressed that its affairs 
should 
shareholders 
to the 


the sudden 


make such a bad showing for its 
The explanation leads back 
that 


some of the German 


fact, now well known here, 


rise of 


electrical companies into corporations of 
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vast resources and activities was, in some 
the skillful and 
artificial creation of markets for products, 


cases at least, result of 
rather than the supply of an actual and 
legitimate demand. Concisely stated, some 
of these companies bought their orders for 
clectrical and materials by 
financial operations that left them share- 
holders in many enterprises which have 
since proven less promptly lucrative than 
had been hoped, and have thus drawn 
more or less heavily upon the capital of 


installations 


the parent companies.” 

A. R. Shepard, of Chicago, IIl., has been 
appointed secretary and treasurer of the 
Edmonds-Metzel Manufacturing Company 
of that city, The company, which manu- 
tactures hardware and electrical special- 
ties, is having extensions made to its plant, 
which, when completed, will necessitate 
an increase in its working force of from 
four to five hundred men. 
MACHINERY MARKET. 


August is going out with a much livelier 


CHICAGO 


trade in machine tools than that with 
which it came in. There has been some 
summer depression in the volume, It was 


quite noticeable with a few sellers of ma 
chine tools, though almost undetected by 
others. But during the past two or three 
weeks there has been an abundant buying 
of shop equipment, It is one of the no- 
ticeable qualities of this trade that it comes 
chiefly from large concerns—that is, the 
part of the business that counts up on the 
ledger has its origin among that class of 
business. The Deering Harvester Com- 
pany has bought a complete equipment for 
the machine shop to be operated in con- 
nection with its new rolling mill at South 
Chicago, splitting up the business among 
various sellers, The Nordberg Machinery 
Company, of Milwaukee, has been another 
large purchaser of tools, and Pawling & 
Harnischfeger and the Allis-Chalmers 
Company, of the same city, have likewise 
been good customers of the toolmakers. 
The Clergue Company at Sault Ste. Marie 
is a steady buyer, its representative usually 
coming to Chicago when he wants any 
thing in that line and picking it up from 
the The Western Electric 
Company has done some buying recently. 
The Automatic Electric Company, of Chi- 
cago, bought this month tools aggregating 
in value about $09,000, mostly small tools 


stock here. 


to be used in the manufacture of telephone 
apparatus. 

The American Steel & Wire Company 
bought from McDowell, Stocker & Co. 
machine tools to the value of about $7,000 
for various plants. The Goodman Manu 
facturing Company, Chicago, has just dou 
bled its capacity, to that end buying a 
$15,000 lot of tools from the Marshall & 
Huschart Machinery Company. The latter 
company has also sold a large order to 
the Chicago, Milwaukee & St. Paul road, 
and August will be the best month in their 
history. 

While the higher prices established some 
weeks ago have not been invariably main 
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tained, some tools evidently having been 
in stock here the 
effect and the holders allowing the ma- 
chines to get away on the old basis, yet 


before new level took 


instances of that kind have perhaps been 
the exception. From the standpoint of 
the purchaser there is no quibbling about 
The sale is usually ne- 
gotiated with And 
business been good during the past month, 


prices ordinarily. 
ease. not only has 
but the coming month promises equally 
well. Quite a number of bids are out 
and some of them will in all probability 
be closed within a few days. Usually the 
buying is to equip additions to old plants, 
the process of expansion not having sub- 
sided. 

The Chicago Machine Tool 
was recently incorporated and will engage 
in the manufacture of machine tools at 12 
South Canal street, Chicago. 


Company 





Quotations. 
New York, Tuesday, September 2. 
New York for Northern and 
Southern irons, largely nominal, are as 


prices 


tollows: 


Northern: 
No. i &.. veeeeeesee e$23 50 @$25 00 
OD Bi cdssccccsuanicss BE oa 
INO. 2 PIA. <5... cs .nscee S225 @ 22 50 
Southern : 
No. 1 Foundry.......... 22 00 @ 23 00 
No, 2 Foundry.......... 2% 75 @ 22 50 
No, 3 Foundry.......... 21 25 @ 22 75 
No. 4 Foundry.... 20 25 @ 21 25 
Bar Iron—Base Sizes—Refined brands, 


mill price on dock, 1.93c. upward in car- 
load lots. 
2.15 @ 2.20c. 

Tool Steel 
quality, 7c.; extra grades, 


Smaller quantities from store, 


ase Sizes—Good standard 


ioc. and up- 
ward. 
Machinery sizes — From 


Steel — Base 


store, 2.10 (@ 2.25c. 

Cold Rolled Steel Shafting—2.90c. from 
store for Lase sizes. 

Copper—Lake Superior ingot, 11% @ 
115¢c.; electrolytic and casting, 1114 @ 
I13gc. 

Pig Tin—In 5- 
New York, 271%4 @ 27%c. 

Pig Lead—4.10 @ 4.12%c., in 
lots. 

Spelter—53g @ 5c. 

Antimony—Cookson’s, 10!'4¢. ; 
and U. S., 734 @ &c. 

Lard Oil—Prime City, 79 @ 
cording to brand and quantity ranging 


and 10-ton lots, f. 0. b. 


50-ton 


Hallett’s 
82c., 


ac- 


from one barrel up to large lots. 





New Catalogs. 


W. J. Adam, Joliet, Til. The “Adam” green 
bone cutters 312x6, pp. 32, paper. 
The Knecht Bros. Co., Cincinnati, Ohio. 


drill 
Northern Electrical 
pany, Madison, Wis. 
polar motors. 
Newall 
c., England. 
pp. 15, paper. 


Friction presses. Descriptive booklet. 
Com- 


Multi- 


Manufacturing 
Sulletin No. 29. 


London, E. 
414x7, 


Engineering Co., Ltd., 
Limits and limit 


gages. 
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Chas. Winn & Co., Birmingham, England 


machines, fitters’ tools and steam 


814x11, pp. 38, paper. 


Screwing 
fittings. 


Wm. G. Le Count, South Norwalk, Conn. 
Price list of machinists’ tools and metal top 
slitting saw. %314x5, pp. 23, paper. 

The Hart Manufacturing Company, Cleve 
land, Ohio. Duplex die stocks and thread 
cutting tools. 5144xS8l., pp. 39, paper. 


The Mine & Smelter Supply Company, Den 
ver, Colo., and 139 Liberty street, New York. 
The Durkee electric drill. 6x9, pp. 23, paper. 

The Skinner Chuck Co., New Britain, Conn. 
Lathe, drill and planer chucks, with supple- 
ment of scroll chucks. 6x9, 54 pages, paper. 

Iroquois Machine Company, 150 Nassau 
street, New York. Metal grinding machinery. 
6x94, pp. 63, printed in two colors, illumin- 
ated cover. 

American Emery Wheel Works, Providence, 
R. I. Emery and corundum wheels, grinding 
machinery, loose emery and corundum. 6x91,, 
pp. 79, paper. 

Port Huron Air Tool Company, Port Huron, 
Mich. pneumatic 
drills, and motor 
hoists. 


Compressed air motors, 
hammers and 


514x814, pp. 23, 


riveters 
paper. 
New 


catalog of 


Montgomery & Co., 105 Fulton street, 
York. Catalog No. 21. General 
machinists’ machinery and 
41,x6, pp. 704, illustrated, 

Hayden & Derby Manufacturing Company, 
85-89 Liberty street, New York. ‘Metropoli 
tan” injectors. 6x, pp. 48, printed in two 
colors on coated paper, half-tone illustra- 


tools, supplies. 


profusely paper. 


tions, pebbled cover. 

Manufacturing 
Pipe threading 
6x9. Circulars, 
attractively 


Bignall & Keeler 
Edwardsville, Ill. 

ting-off machinery. 
on coated = paper, 


Company, 
and cut 

printed 
illustrated, 


bound in book form, with illuminated paper 
cover. . 
The Fosdick Machine Tool Company, Cin 


cinnati, Ohio. Radial drills and drilling ma 
chinery. 6x9, pp. SO, paper. Printed on 
coated paper, half-tone illustrations and hand 
some making a very attrac 
tive catalog. 


embossed cover, 
The Garvin Machine Company, Spring and 
Varick New York. Catalog No. 8 
screw monitor lathes, 
double turret machines 
Catalog No. 3—vertical 
6x9, pp. 23, paper. 


streets, 
macines, forming ma 
chines and 
6x9, pp. 27, paper. 
milling machines 


screw 


American Air Compressor Works, 26 Cort 
landt New York. <A pamphlet, 6x9. 
pp. 13, printed in Danish, descriptive of the 
American air lift pumping system and a few 
the American air and 
Governors. It also contains cut and descrip 
tion of the direct-acting air compressor manu 
factured by the Union Steam Pump 
pany. 


street, 
types of 


compressors 


Com 





New Corporations. 

National 
rated in 
corporators : 
Mills and H. 
American 
OOO: 


Road Machinery Co.; incorpo 
New Jersey; capital, $100,000. In 
Cleaveland V. Childs, 
N. Smith. 

Fork & Iloe Co. ; capital, $4,000, 
manufacturing agricultural im 
Incorporators: George H. Kelly, 
Whitcomb, and 
Rust, all of 


George T 


object, 
plements. 
George G. Russell 


Arthur BL. 


Joseph G. 
East Orange, N. J. 

American Machine & Ordnance Co., of New 
York, incorporated with capital of $10,000, 
000, has filed a certificate extending its char 
ter to cover the construction and equipment 
of railroads, tunnels and other improvements. 

Parkes Machine Co., New York: 
$500,000. Directors: William N, 
Brooklyn; Allan MeColloch, R. L. MeCook, 
Phoenix Ingraham and <A. A. Gulick, New 
York city: J. T. Boothroyd, Newburg, and J 
M. Ferry, Bayonne, N. J 


capital, 
Parkes, 


AMERICAN MACHINIST 


The U. Baird Machinery Company, Pitts 
burgh, has been incorporated under the laws 
of Pennsylvania, the style of the new com 
pany being Baird Machinery Company. The 


Wolfe, H. A 
and J. L 
will be the 
high-class 


is composed of C. A. 
Wolfe, O. VP. Meckel 
past, it 


company 
Reed, W. B. 
McCartney. As in the 
company to 


aim of the represent 


manufacturers of machinery and supplies. 





Manufacturers. 


The Lorain Steel Company, Lorain, O., will 


erect two new furnaces. 

Fire has destroyed the boiler-house of the 
United Oi! Company, Florence, Colo. 

The Born Steel Range Company, of Cleve 


land, O., is building a factory addition. 

It is rumored that the Illinois Central Rail 
road will erect a car-wheel factory at Water 
loo, Ia. 

The Largey Lumber 
lish a planing mill and sash and door factory 
in Missoula, Mont. 


Company will estab 


cost some 


built at 


building, to 


are being 


An iron foundry 
$15,000, and 
the Dominion 

The A 
burgh, Pa., 
erect a pattern shop to cost $25,000 


workshops, 
arsenal, Quebec. 


Foundry Company, Vitts 


granted 


Garrison 


been permission to 


has 


The American Steel Foundries Company 
will make additions to the Sharon, Pa., 
works, which were recently absorbed. 

The directors of the New Britain (Conn.) 
Machine Company have under consideration 
the erection of a new factory building. 


New 
engine-house is 
will 


Britain, 
about to 


At the P. & F. Corbin plant, 
Conn., a S0x60-foot 
be built. Electricity 

The reverberatory building of 
(Mont.) Reduction Works, owned by 
W. A. Clark, was destroyed by fire August 
The G. F. 
New LIlaven, 
arrangements to 
plant. 


be generated. 

the Butte 
Senator 
sp 
Warner Manufacturing Company, 
founder, is making 
addition to its 


Conn., iron 


erect an 


railroad 
Falls, 
that 


Hill, the 
Great 


that J. J 
recently visited 


It is believed 


magnate, who 


Mont., intends to erect a steel plant in 
vicinity. 
The Pennsylvania Railroad is to increase 


its Juniata shops 50 per cent 
Work 


the capacity of 


and construct a frog and signal plant 
has begun 

The Indianapolis Gas Company is erecting 
a 3,000,000-foot gas tank and other struc 
tures. The main building, for making water 


gas, is yet to be built. 


Contracts have been let for a_ five-story, 


24x80-foot addition to the paint factory of 
the A. B. Ansbacher Company, 2635 Dear 
born street, Chicago, Il. 

The Russell & Erwin Manufacturing Com 


pany, hardware, New Britain, Conn., has been 


having the proposed new 


factory on 


plans prepared for 
Myrtle street. 

McPike 
rugated factory in 
to erect plant that 
paper principally from straw. 


who is now operating a cor 
Alton, IIlL., 
will manufacture 


J. il 
paper proposes 


also a 


Philadel 
Pfaelzer 
an engine 


erected in 
Morris 


A hosiery mill will be 
phia for B. W. Fleisher and 
Adjoining the mill building will be 


ard boiler house, 31.6x04 feet 


built for the W 
Norwich, Conn 


boiler-house will be 
Arms Company, 


A new 
H. Davenport 


In it will be installed a new 100 horse-power 
boiler in addition to the present one. 

It is stated in Toledo, O., that the Penn 
sylvania Railroad Company has purchased 


the ore mines of the Republic Steel Company, 


and will hereafter make its own steel rails 


The Lincoln Stove & Range Company, which 
factory in Toledo, O., is building 


now has a 
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at Fremont, O The machine shop will be 
40x70 feet, two stories: the foundry, TOx1l00 
feet 

Marvin & Casler are building an addition 


to their factory in Canasrota, N. Y., due to a 


recent order from a foreign country for 2,500 
embossing machines and o.uer large transac 
tions 

The Helmbacher Forge & Rolling Mill Com 
pany, St Louis, Mo., has bought the old 
Madison rollng mill plant, not far from that 
city, partially destroyed by fire, and is re 
building it 

The Sterlingworth Railway Supply Com 
pany, of Easton, Va., has purchased a tract 


at Eddystone, Pa., and will erect a structure, 
SSOx300 feet It will be utted with appli 
ances for heavy work 


Halifax, 
Steel «& 


the company 


John F. Stairs, of president of 
the Nova 


quoted as saying that 


Scotia Coal Company, is 


will erect 


a new steel plaat and will also develop the 
No. 3 slope at the Sidneys 

fhe Pittsburgh Tool Steel Wire Company, 
of Pittsburgh, Va. (works, Monaca, teaver 
County, Pa.), now has its plant in operation 
The product consists of drill rods, needle wire 
and other high-grade steel wires 

Excavations are being made for a coffer 
dam, 350 feet long, 30 feet thick at the base 
and 70 feet high, on the site of the power 
house for the big electric plant of the Union 
Electric Light & Power Company, St. Louis, 
Mo 

The contract has been let for the stone 
and sewer work for a new factory to be 
erected by the oflicials of the Stirling Com 
pany, manutacturer of water tube boilers, 
Barberton, © There will be two buildings, 


ZOOKDS feet 


1LOooOxGe and 


It is reported from Chicago that the Camp 


bell Investment Company has about closed a 
deal for the location of a large steel manu 
facturing plant in the Calumet district. The 
steel company proposing to build it is a new 
enterprise, manufacturing castings 
Philadelphia news is to the effect that R 
(, Clarkson, architect, is preparing revised 


building at Burlington, 
Manufacturing 
Vhiladelphia, 


hardware 


plans for a factory 
N .J.. for the 
Thos 
manufacturers of 


Elizabeth, N. J., 


Thomas Devlin 
Devlin & Co., 


founders’ 


Company 
are 


Another plant at has been 


absorbed by the new shipbuilding trust It 
is what was known as the Elizabethport 
Brass Works It will be enlarged and used 
as an adjunct of the Crescent shipyard to 
make the brass trimmings required there 
Plans have been drawn up by the Tennes 
see Coal, Iron & Railroad Company to make 


improvements about their Ensley, Ala., fur 
nace plant, which will cost something i:Ke 
$250,000 The company will put in a_ hoist 
ing plant with bins for the raw material 
The Lion Portland Cement Company has 
commenced the erection of buildings near 
Nazareth, Da A mill of 1,500 barrels capa 
city daily will be erected. Dr. A. S. Rabenold, 
Ex-Sheriff’ Frank H. Schweyer and Morris J 
Stephens, all of Allentown, are interested 
The American Time Recorder Company, of 
Chicago, has written to Mayor Pfennig, of 


Kenosha, Wis., asking that the city of Ken 


osha offer the company a 
rhe company 


site for the erection 


of a factory will engage in the 


manufacture of time-recording machines and 
will employ S00 men 

The Portland (Me.) Iron & Steel Company's 
plant at Ligonia, South Portland, has been 
partially burned The burned mills were d: 
voted to the manufacture of bar steel and 
railroad supplies fhe machine shop and 
scrap shed, whch were separate from the 
main mill, were saved 


rhe United will, it 


is said, put up a 


States Cigar Company 


plant for the manufacture 
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Ironton, O., provided it can 
donation of land sufficient for the pur 

Newark, ©., is competing for the 
prize. The cigar box plant of A. L. Stefanski, 
of Ironton, is in the consolidation. 

The 
Milwaukee, is 
plant to 
effect a 
foundries of the 


of cigar boxes in 
get a 


pose 


Malleable Iron Company, of 
reported to given an op 

Eastern men who are 
combination of all the 
United States. 


Wisconsin 
have 
tion on its 
trying to 

malleable iron 


It is rumored that the United States Steel 
Corporation is behind the projected merger. 

The Knell Air Brake Manufacturing Com 
pany, Ltd., Battle Creek, Mich., organized 
about two months ago, .as its new factory 
in operation for the manufacture of Knell air 
brakes, air compressors and air hoists. The 
company will make a specialty of building 
special machinery, gear cutting, tool making, 
etc. 

(. Hk. Halcomb, of New York, formerly 


president and general manager of the Crucible 
Steel Company of was recently in 
Buffalo tract of land 
belonging to the Stony Point Land Company, 
believed he with is think 
new crucible 


America, 
looking at a 60-acre 
Which it is others 
ing of steel 


plant. 


procuring for a 


has been organized at Burling 
known as the Burlington 
brass Works, with the following 
President, G. C. Rusch; vice-president, O. O. 
Storle; secretary and treasurer, John P. Gill. 
They have purchased five acres of ground and 


A company 
ton, Wis., to be 


officers : 


will begin work at once on a foundry and 
machine shop. 

The Mix & Riddell Hardware Manufactur 
ing Company, a newly organized company at 
Stamford, Conn., is having the plans made 


for a four-story, 
mnufacture a general 
The company 
Mr. Mix, it 


locks for fifty years. 


200x40-foot wvuilding to 
line of builders’ hard- 
is capitalized at $500, 
is said, manufactured 


ware, 


HOD, has 


about been organized at 
Cuyahoga Falls, O., with a capital of $300,- 
the of erecting and operat- 
ing a nut, bolt and rivet plant. The promot- 
ers are J. E. Bell, formerly general 
agent of the Youngstown Manufacturing Com- 
pany, and Charles R. 
superintendent of that 


A company has 


ooo for purpose 


sales 


Roof, formerly general 
plant. 

the 
Mass., for a 


Machinery is being built in General 
Mlectric Works at Lynn, train, 
soon to be tried in Illinois, estimated to make 
20 to 100 The line is 
150 miles long. The third-rail system 
used A train of 
for the first trials. 
motors of 


miles an hour, about 
will be 
been built 
It will be equipped with 
twelve 120 horse-power each. 

The Tire & Rubber Company is a 
new corporation which will factory 
N. Y. The company is capitalized 
outset at $80,000. John M. Sweet, 
Frank Richardson, — ex- 


three cars has 


Sweet 
erect a 
in Batavia, 
at the 
ex-superintendent ; 


president, and Ashton W. Caney, ex-sales 
man, of the Batavia Carriage Wheel Com 
pany; John H. Ward, of the Farmers’ Bank, 


and Orator F, 


directors. 


Woodbury, of Le Roy, are the 


It is reported at Louisville, Ky., that 
Charles D. Gates, president and general man- 
the Turner, Day & Woolworth Han- 
dle Company, returned from New York, 
where he conferred with capitalists who are 
promoting a §$ 


ager of 


has 


$25,000,000 trust, to take in the 
manufactories, handle manufactories and 
grindstone factories in this country and Can- 
eda We that the grindstone feat- 
ure may be limited to the wooden framework 


axe 


presume 


for same, 


The Pell City Manufacturing Company is 
building a $1,000,000 cotton mill at Pell City, 
Ala. It will be five stories in hight. The 
company will employ 800 hands, and will not 
allow any child under fourteen years of age 
to work in the mill. A free school will be 
maintained, and all children under fourteen 


AMERICAN MACHINIST 


educated. <A settlement 
of several hundred will be built, pro- 
vided with bathrooms. in addition to this 
there will be a large plunge bath for the male 
The town will be lighted by 


years of age will be 


houses 


employees. new 
electricity. 

An order for building one of the Manhattan 
been received by the 
Allis-Chalmers Company from the Southern 
Ileetric Light & Company, of Phila- 
delphia. The machinery is to be delivered at 
the earliest date. The will 
be 12,000 horse-power. There is a that 
worked out by Edwin Rey- 
day in January, 1900, on a 
ing when he had been ealled to 
York to present to the Manhattan 
designs for the largest and most powerful en 
gine ever built, and for which he had nothing 


style of engines has 


Power 
possible engine 

story 
the design was 
sleep 

New 
Company 


noids one 


ear 


definite in his mind or in sketch when he left 
home. 

The Jeannesville (Pa.) Iron Works Com 
pany, manufacturer of steam pumps, etc., is 
about to erect a new plant at Hazleton. The 
plans provide for six buildings, the main 
structure, 106x538 feet, divided into machine 
shop, foundry and casting cleaning depart- 
ments. The other buildings include a pat 


tern shop, two stories, 50x74 feet; a three- 
story and basement pattern storage building, 
5Ox202 feet: a boiler and engine house, 47x 
87 feet, and a_ three-story office building, 


60x65 feet. The machinery will be electri 
cally driven. The cranes will be of 5 to 20 
tons. The main building will be heated by 


the blower system, the remaining buildings by 
direct steam. There will be three cupolas in 
the foundry. 








Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than sSat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for 
warded, 

Gear Wheels, gear cutting. Grant; see p. 18. 

Punches & dies. Wal.M.Wks.,Waltham, Mass. 

Caliper cat. free. E.G. Smith, Columbia, Pa. 

Stamping Dies. Emmons Collins, Chicago. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACH. 

Light and fine mach'y to order: models and 
elec. work specialty. I. O. Chase, Newark, N. J. 


A second-hand Jones & Lamson lathe; fair 
eondition. Address Box 152, Ansonia, Conn. 
Book, “Dies and Diemaking.”’ 100 6x9 


index. J. L 


pages, 


$1, post paid: send for 
Lucas, B 


ridgeport, Conn. 
Agencies for mechanical 
trade on Vacifie coast. Address 
plies,” care AMERICAN MACHINIST. 
Fr. L. Stokes Machine Co., 13th 
sts.. Philadelphia, cut light gears, 
duplicate small machine parts, in 
Purchaser for complete sets of 
radial and plain upright arill 
drawings; for sale cheap. Address “* 
care AMERICAN MACHINIST. 
Wanted.--Some reliable manufacturer 
wanted to make and place on the market, on 
royalty, the “Ermo”™ pipe wrench as described 
in AMERICAN MACHINIST, on page 1237. 
Purchaser for an established manufactur- 
ing business, including patterns and tools; it 
is suitable for any first-class machine shop. 
Address No. 20, care AMERICAN MACHINIST. 
Gear and milling cutters, adjustable ream- 
ers and special tools; vertical millers, cutter 
and surface grinder and shears. catalog of 
small tools free. R. M. Clough, Tolland, Ct. 
Grinding beats filing; try us, on either 
hardened or soft work; capacity 7 in. diam 
eter, 48 in. long and under. The Garvin Ma 
chine Co., Spring and Varick sts., New York 
Purchaser for small manufacturing plant in 
Madison, Wis.; lot, 100x180 feet; machine 
shop, 32x68, two story, with line shaft and 
gasoline power; foundry, 40x54, new modern 
equipment; good location: for sale cheap. 
Hart-Parr Co., Charles City, lowa. 
A Canadian firm with well-equipped ma- 
chine shop for handling medium heavy ma- 
chine work would like to enter into an agree- 


mill 
Sup 


goods for 


“Mill 


and Noble 
cams and 
quantities. 
universal 
patterns with 
Patterns,” 


ment with some American machine firm to 
manufacture their goods for the Canadian 
market. Address Box 833, AMER. MACH. 


Valuable real estate and machine 


For Sale 
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shop in the city of Biddeford, Maine; the 
property known as the Hardy Machine Com- 
pany, consisting of about thirty thousand 


(30,000) square feet of land, adjoining the 
track of the Boston & Maine R. R.; large 
three-story machine shop and foundry, with 
first-class machinery and tools for manufac- 
turing the Hardy card grinder, and other 
machinery the only general repair shop in 
this locality. For information apply to the 


the Company. 


Wants. 


Situation and Help Advertisements only in- 
serted under this head, Rate 25 cents a line 
for each insertion, tbout sic words make a 
line, Vo advertisements under two lines ac- 
cepted, and no advertisements abbreviated, 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week's issue, tusirers addressed 
to our care will be forwarded. ipplicants 
may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned. If not forwarded they will be de 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres- 


pondents. 
Situations Wanted. 


Mechanical draftsman, quick tracer, 


President of 


wishes 


position as assistant. Box 841, Am. Macu. 
Mechanical draftsman desires position; 
practical shop experience. tox 839, Am. M. 


Experienced mechanical draftsman, techni- 
eal graduate, wishes position. Box 836, A. M. 

For help, write The New York Engineering 
Agency, 30 Warren st., N. Y. No charge to 
employer. 


As first-class patternmaker, with foreman- 


ship in view; good references. K. G., care 
AMERICAN MACHINIST. 
A patternmaker of 35 years’ experience 


wants position as foreman. Address Box 827, 
AMERICAN MACHINIST. 

Position by competent machine 
toolroom foreman; Al references. 
AMERICAN MACHINIST. 

Young man, 25, 3 years’ experience in fac- 
tory, costs and contracts, desires position of 


shop or 
tox S35, 


some sort. Box 830, AMER. MACHINIST. 
Machinist foreman, up to date, 17 yoars’ 
experience, 8 years in charge, desires posi- 


tion as general foreman. Audress Box 824, 
AMERICAN MACHINIST. 

Young man, 28, with 12 years’ experience 
on tools, brass, pattern work and fine machin- 


ery, wants position as foreman. “SS 
eare AMERICAN MACHINIST. 
Foreman machinist, good handler of help, 


extensive experience of labor- 
and systems, open for posi- 
tion. Box S837, AMERICAN MACHINIST. 
Wanted —Position as superintendent of 
plant or foreman of machine shop, by man of 
extended experience; references on request. 


hustler, with 


saving methods 





Address C. Ek. Tower, South Bend, Ind. 
Situation wanted by a _ trustworthy, com- 
petent, energetic and reliable machine shop 


foreman, now employed, on small or medium 
class of work. tox S40, AMER. MACHINIST. 

Wanted—Position as superintendent or 
foreman of iron foundry; practical and suc- 
eessful: accustomed to estimating, ete. Ad- 
dress “Iron Age,” care AMERICAN MACHINIST. 

Experienced machine designer, practical, 
thorough, original, 10 years on automatic ma 
chinery, graduate, wants position of respon- 
sibility in or out of drafting room. Box 817, 
AMERICAN MACHINIST. 

Assistant superintendent or 
designer of jigs, tools, fixtures ; 
in dynamos, motors, electric parts, 
brass material; age 30. Address Box 
AMERICAN MACHINIST. 

Superintendent and designer, 36 years, orig- 
inal ideas and thoroughly familiar with shop 
practice, drawing-room and office work, wants 
position: gas or oil engines preferred. 30x 
815, AMERICAN MACHINSST. 

Position as foreman, by thorough, 
eal mechanic, 35: accustomed to 


age 35; 
work and steam special- 


foreman: Al 
experienced 
valves, 
S25 


practi- 
injec- 


tors, general brass i 
ties. including tools, patterns and molding 
machines. Address Box 823, Am. Macn. 


First-class draftsman and designer of auto 
matic machinery, 6 years machinist afd tool 
maker, 5 years draftsman, now employed, 
wants to change: vicinity of New York or 
Boston preferred. sox 8, AMER. MACH. 


First-class machinist with 6 years’ experi- 





ence at all-round work desires position with 
good firm, to travel and erect machinery: 
understands thoroughly the handling and 


machinery; Al references. 
care AMER. MACHINIST. 
Assistant foundry foreman desires position 
as foreman in a shop employing about 20 
men, or assistant in a larger shop; thoroughly 
practical on machinery, valves, ete.; also a 


erecting of heavy 
Address “Erector,” 
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Counting and{Printing Wheels 
Franklin Mfg. Co., Syracuse, N. Y. 


Couplings, Shaft 
Caldwell & Son Co., Hl. W., 


Whitney Co., 


Chi 


cago, Ill 

Cresson Co., Geo. V., Philadel., Pa. 

Davis Mach. Co., W. P., Roches 
ter, a 

Patterson, Gottfried & Hunter 
Ltd., New York. 


Stuart, R. J., New Hamburg, N. Y. 


Vandergrift Coupling Co., Evans 
ville, Ind 
Cranes 


Brown Hoisting Mach. Co., N. Y. 
City. 

Case Mfg. Co., 

Chicago Pneumatic Tool Co., 
cago, Ill. 

Cleveland Crane & 
land, . 

Franklin Portable 
Co., Franklin, Pa. 

Maris Bros., Vhiladelphia, Pa. 


Columbus, O. 
Chi- 


Car Co., Cleve- 


Crane & Hoist 


Niles-Bement-Pond Co., New York. 
Northern Engineering Works, De 


troit, Mich. 
Pawling & Harnischfeger, Milwau 
kee, Wis 


Seliers & Co., Wm., Philadel., Pa 
Whiting Foundry Equipment Co., 


Ilarvey, Ill. 

Crucibles 

Dixon 
hos P 


Crucible Co., Jos., Jersey 
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Cupolas, and ‘Ladies, Foundry 
Byram & Co., Detroit, Mich. ; 
Northern Engr. Works, Detroit, 
Mich. : 
Obermayer Co., S., Cincinnati, O 
Paxson Co., J. W.. Vhiladel., Pa. 
Whiting Foundry Equip. Co., Har 
vey, 
Cutters, Milling 


Brown & Sharpe Mfg. Co., Provi 
dence, R. LI. 
Cleveland Twist Drill Co., Cleve 


land, 0. 
Gay & Ward, Athol, Mass. 
Ingersoll Milling Mach. Co., Rock 


ford, Ill. 

Montgomery & Co., New York. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage «& 
Drill Works, Gloucester City, 


Standard Tool Co., Cleveland, O. 

Cutting off Machines 

Bement, Miles & Co., New York. 

Davis Mach. Co., W. P., Roches- 
ter, N. X. 

Franklin Mach. Wks., Vhila., Pa. 
Hiurlbut-Rogers Mach. South 
Sudbury, Mass. 
Newton Mach. Tool 

delphia, Pa 
Niles Tool Works Co., 
Pond Mach. 1001 Co., 


Cutting off Tools 


Armstrong 
cago, Lil 
Pratt «& 


C'o., 
Wks., Phila 


New 
New 


York. 
York. 


Tool Co., Chi 


Bros. 


Whitney Co., Hartford, 


Conn. 
Cyclometers 
Veeder Mfg. Co., Hartford, Conn. 
Diamond Tools 
Dickinson, Thos. L., New York. 


Dies, Sheet Metal 
Bliss Co., E. W., 
Wold & Co., 


Brooklyn, N. ¥ 
Torris, Chicago, IIL. 
Dies, Tnreading, Opening 


Errington, F. A., New York. 
Geometric Drill Co., Westville, Ci 


Jones & Lamson Mech. Co., Spring 
field, Vt 
Pratt & Whitney Co., Hartford, 


Conn 
Drafting Machine 
Universal Drafting 

Cleveland, © 
Drawing Boards and Tables 
Alexander Mfg. Co., J. G., 

Rapids, Mich 
Zacharias, Kk. M., 


Mach. Co., 


Grand 


Brooklyn, N. \ 
Drawing instruments 


Keuffel & Esser Co., New York 

Drilling “lachines, Bench 

Barnes Co., W. F. & John, Rock 
ford, Lil 

Pratt & Whitney Co., Llartford, 
Conn. 


Drilling Machines, Boiler 


Baush Mech. 1s:v0l Co., Springiield, 
Mass 

Bickford Drill & Tool Co., Cin 
cinnati, © 

Bement, Miles & Co., New York 

Dallett & Co., Thos. IL., Phila., Pa 

Niles Tool Works Co., New York 

Pond Mach. Tool Co., New York 


Drilling Machines, Muitiple Spindle 
Saker Toledo, 4) 


re 
Bros., 


Barnes Co., B Rockford, Ill 

Barnes Co., W. F. & John, Rock 
ford, Ill 

Baush Mch. Tool Co., Springfield, 
SLASS. 

tement, Miles & Co., New York 

Bickford Drill & Tool Co., Cincin 
nati, Ohio 

Dallett & Co., Thos. H., Phila., Pa 


Fenn-Sadler Mach. Co., 
Conn. 


Ilartford, 


Garvin Mach. Co., New York 

Ilarrington, Son & Co., Edwin, 
I’hiladelphia, Pa 

McCabe, J. . New York. 

Newton Machine ‘Lool Works, 
Philadelphia, Da 

Niles Tool Works Co., New York 

Prentiss Tool & Supply Co., New 
York 

Drilling Machines, Pneumatic 

Chicago Pneumatic Tool Co., Chi 
cago, Il 

Cleveland Pneu. Tool Co., Cleve 
land, Ohio 

Phila. Pneumatic Tool Co., Phila 
delphia, Da 

QO. & C. Co., Chicago, 11] 

Standard Ry quip. Co St 


Louis, Mo 
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Drilling Machines, Portable 


Daliett & Co., Thos. H., Phila., Pa 

Drilling Machines, Radial 

American Tool Wks. Co., Cin., © 

Baush Mech. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York 

Bickford Drill & Tool Co., Cin 
cinnati, Ohio. 

Cleveland Punch & Shear Works 
Co., Cleveland, © 

Dreses Mach. Tool Co., Cincin., O 


Fosdick Mach. Tool Co., Cincin., © 

Gang Co., Wm. E., Cincinnati, O 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., boston, 

McCabe, J. J., New Lork. 

Mueller Mach. Tool Co., Cincin., O 


Mass 


Niles Tool Works Co., New York 
Pond Mach. Tool Co., New York 
Prentiss Tool & Supply Co., New 


York. 
Reade Mchry. Co 
Drilling Machines, Turret 


Niles Tool Works Co., New York 
Quint, A. D., Hartford, Conn. 


. Cleveland, 0. 


Drilling Machines, Upright 
American Tool Wks. Co., 
Baker LBros., Toledo, ©. 

Barnes Co., B. I. Rockford, Ill. 


Cin., O 


Barnes Co., W. F. & John, Rock 
ford, Ill. 

Bement, Miles & .0., New York 

Cincinnati Mach. Tool Co., Cin., O 

Davis Mach. Co., W. V., Roches 
ter, N. . 

Dwight Slate Mach. Co., Hart 
ford, Conn 

Fosdick Mach. Tool Co., Cinein 


nati, 0. 


Gould & Eberhardt, Newark, N. J 


Harrington & Son Co., Edwin 
Philadelphia, Da. 

Hill, Clarke & Co., Boston, Mass 

Hoefer Mfg. Co., Freeport, Ll 

Knecht Bros. Co., Cincinnati, O 

Le Blond Mach. Tool Co., R. K.., 
Cincinnati, O 

McCabe, J. J... New York 

Niles Tool Works Co... New York 

New Haven Mfg. Co., New Haven, 
Conn 

Pratt & Whitney Co., Hartford 
Conn 

Prentiss Tool & Supply Co., New 
York 

Reed Co., Francis, Worcester 
Mass 


Drills, Center 


Pratt & Whitney Co., Hartford 
(conn 

Slocomb & Co., J. T.. Providence, 
K 

Drills, Rail 

Dement, Miles & Co., New York 

Niles Tool Works Co New York 


Drills, Ratchet 


Parker Co., Chas., Meriden, Ct 
Pratt & Whitney Co Hartford 
Conn 


Dust Collectors 


Allington & Curtis Mfg. Co., Sag 
inaw, Mich 

Dynamos 

Akron Elee. Mfg. Co.. Akron, O 

(C & C Electric Co., New York 

Commercial Eleetrie Co., Indian 
apolis, Ind 

Crocker-Wheeler Electric Co., Am 
pere, J 

Eek Dyname & Motor Co., Belle 
ville, N . 

General Elec. Co., New York 

Jantz & Leist Klee. Co., Cincin., O 

Northern Elec. Mfg. Co., Madison, 


Is 
Robbins & Myers Co., 
Ohio 
Roth Bros 
Sprague 


Springtield 


& Co., 
Klee. Co., 


lil 
York 


New 


Triumph Elec. Co., Cincinnati, O 
Western Electric Co., Chicago, I! 
Westinghouse Electric & Mfg. Co 


Pittsburgh, la 


Electrically-Driven Tools. 
Clark, Jr., & Jas., I 


Ky 


2 3 ouisville 


Electrical Supplies 


Akron Elec. Mfg. Co., Akron, © 

Commercial Electric Co Indian 
apolis, Ind 

(seneral Elee. Co., New York 


Triumph Electric Co., Cincin., O 


Western Electrie Co., Chicago, | 
Westinghouse Elec & Mfe. Co 
Pittsburgh, Pa 





Elevators 
Albro-Clem 1 
delphia, Da 
Howard lron Wks., Buffalo, N. \¥ 
Morse, Williams & Co., Vhila., Pa 


levator Co., Phila 


Emery Wheels 


See Grinding Wheels 


Emery Wheel Dresser 


Dickinson, Thos. I New York 


Enclosures, Tool-room 


Merritt & Co., Philadelphia, Pa 


Engines, Gas and Gasoline 


Columbus Mach. Co., Columbus, O 

Foos Gas Eng. Co., Springtield, O 

Mietz, August, New York 

New Era lron Wks., Dayton, O 

Olds Motor Wks., Lansing, Mich 

Patterson, Gottfried & Hunter, 
Ltd., New York 

Regal Gasoline Engine Co., Cold 
water, Mich 

Springtield Gas Eng. Co., Spring 
field, © 

Stover Engine Works, Freeport, 
Ill 

Struthers, Wells & Co Warren, 
la 

Engines, Steam 

American Blower Co., Detroit 


Mik h 
Buffalo 


Buffalo, N. ¥ 


Chandler & Taylor Co... Indian 
apolis, Ind 

Frick Co., Waynesboro, Pa 

Rand Drill Co... New York 

Struthers, Wells & Co., Warren, 
l’a 

Engine Stop 

Consolidated Engine Stop Co 
New York 

Exhaust Fans 

American Blower Co... Detroit, 


Mich 
Buffalo Forge Co., 


Exhaust Heads 


Buffalo, N.Y 


Burt Mfg. Co., Akron, Ohio 

Fans, Electric 

General Electric © New York 

Northern Elec. Mtg. Co., Madison 
Wis 

Sprague Elec. Co., New York 

Western Electric Co... Chicago, I 

Westinghouse Ele« & Mire Co 
Pittsburgh, Va 

File and Tool Holder 

Bowers, Geo. W Waltham, Mass 

Files and Rasps 

Barnett Co., G. & IL, VPhila., Da 


Hammacher s 
New York 
Montgomery & Co 
Nicholson File Co 


hlemmet! & Co 





New York 
rovi., R. I 
Filing Machines 

Mach. Co... Roches 


Cochrane- Bly 
ter, N. ¥ 


Fillers, Oi! Can 
The Winkley Co 


Filters, Oil 
turt Mfg. Co 


Hlartford, Conn 


Akron, © 


Fittings, Steam 
(o., Chicago, Hl 
Crosby Steam Gage «& 
Boston, Mass 
Jenkins Bros New 
Lunkenheimer Co., 
Walworth Mfg. Co., 


(rane 
Valve Co 


York 
Cineinnati ‘) 
Roston, 


Flexible Shafts 
Chicago 1 
cago, Il 


Stow Mfg. Co., 


lexible Shaft Co 


Binghamton, N. ¥ 


Forges 

buffalo Forge Co., Buffalo, N. \ 

Forgings, Drop 

Billings & Spencer Co., 
Conn 

Williams & Co., J H., DB 
| > A 

Wyman <&« (0 
Mass 


Ilartford, 


ookliyn 


Forgings, Hydraulic 


Wyman « Gordon, Wore 
ass 
Forgings, Steel 
Westmoreland Stee (Co "i 
burg, L'a 
Wyman « (;ordon \ 
Mass. 





Foundry Furnishings 
Byram & Co., Detroit, Mich. 
Obermayer Co., S., Cincinnati, O. 
Paxson Co., J. W., Vhiladel., Pa. 
Supply Co., J. D., 
Cleveland, © 
Whiting Foundry 
vey, Ill. 
Furnaces, Coal, Gas and Oil 
Am. Gas Furnace Co., N. Y. City. 
Buffalo Forge Co., Buffalo, N. Y. 
Chicago Flexible Shatt Co., Chi 
cago, Ill 
Jacobson 
ren, Da. 


Equip. Co., Har 


Mach. Mfg. Co., War- 

Furniture, Machine Shop 

New Britain Mach. Co., 
ain, Conn 

Gages, Recording 

Bristol Co., Waterbury, Conn. 


Gages, Standard 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N 


New Brit 


Provi- 


N. J. 
Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 
Slocomb & Co., J 
Starrett Co., L. S., 


r., Prov., R. fF. 
Athol, Mass. 


dages, Steam 
Crosby Steam Gage & Valve Ce. 


foston, Mass. 


Gas Producers 
Am. Gas Furnace 


Gear Cutting Machinery 

Rickford Drill & Tool Co., Cin., O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Dwight Slate Ilart- 
ford, Conn. , pean 

Fellows Gear Shaper Co., Spring- 
field, Vt. a 

Gleason Tool Co., Rochester, N. » A 

Gould & Eberhardt, Newark, N. J. 

Harrington & Son Co., Edwin, 


*hiladelphia, Da. 
einnaan Meh. ‘Tool Wk., Phil., Pa. 
Niles Tool Works Co., New York. 
Walcott & Son, Geo. D., Jackson, 
Mich. ; 
Whiton Machine Co., D. E., New 
London, Conn. 


N.. ¥. City. 


Mach. Co., 


Gears, Cut 
Bilgram, Hugo, Vhiladelphia, Pa. 
Boston Gear Wks., Boston, Mass. 
Cleveland Gear Wks., Cleveland, O. 
Fawcus Mach. Co., Pittsburgh, Pa. 
Fellows Gear Shaper Co., Spring- 
tield, Vt. 
Ganschow, Wm., Chicago, Ill 
Gleason ‘Tool Co., Rochester, N. 3 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass. 
Hardinge Bros., Chicago, 
Harrington, Son & Co., 
Philadelphia, Va. 
Horsburgh & Scott, Cleveland, O. 
Messmer Mfg. Co., Ferd., St. 
Louis, Mo. 
New Process Raw Hide Co., Syra- 
cuse, N. Y. 
Nuttall Co., R. D., Pittsburgh, Pa. 
Philadelphia Gear Works, Phila- 
delphia, Pa. 
Simonds Mfg. Co., Pittsburgh, Pa. 
Turley, H. G., St. Louis, Mo. 
Waleott & Son, Geo. D., Jackson, 
Mich. 
Gears, Molded 
Caldwell & Son Co., H. W., Chi 
cago, . 
Farrel Fdry 
sonia, Conn 
Franklin Mfg. Co., Syracuse, N. Y. 
Greenwald Co., I. & E., Cinein., O. 
Poole & Son Co., Robt., Baltimore, 
Md. 


Edwin, 


& Mach. Co., An- 


Gears, Rawhide 

Chicago Raw 
Ill 

Faweus Meh 

New Process Raw 
cuse, N.Y 

Nuttall Co., R. D., 

Cears, Worm 


Hide Co., Chicago, 


(o., Pittsburgh, Pa. 
Ilide Co., Syra 


Pittsburgh, Pa. 


Albre-Clem Elevator Co., Philadel 
phia, Da 

Faweus Mach. Co., Pittsburgh, Pa. 

Morse, Williams & Co., Phila., Pa. 


Nuttall Co., Ro D., 
Simonds Mfg. Co., 


Pittsburgh, Pa. 
Pittsburgh, Pa. 


Graphite 
Dixon Crucible Co., Jos., Jersey 
(ity 


Obermayer Co., S., Cincinnati, O. 


Grinders, Cock 
Windsor %fach. ¢ — 


ndsor, Vt 
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Grinders, Center 

Heald & Son, L. S., Barre, Mass. 

Hisey-Wolf Mach. Co., Cincin., 0. 

Leland & Faulconer Mfg. Co., De 
troit, Mich. 

Grinders, Cutter 

Adams ('o., Dubuque, Lowa. 

Automatic Mach. Co., Greenfield, 
Mass. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Machine Co., New York. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Oesterlein Mach. Co., Cincin., O. 

Pratt & Whitney Co., Llartford, 
Conn, 

Russell, R. M., Binghamton, N. Y. 

Rivett-Dock Co., Boston, Mass. 


Grinders, Disc 
tesly & Co., Chas. H., Chicago, 
ll. 
Gorton Mach. Co., Geo., Racine, 
Vis. 
Iroquois Mach. Co., Provi., R. I. 
Grinders, Drill 
Gorton Mach. Co., Geo., Racine, 
"is. 
Heald & Son, L. S., Barre, Mass. 
Standard Tool Co., Cleveland, O. 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 
Grinders, Saw 
Keystone Machine 
Philadelphia, Pa. 
Grinders, Tool 
Barnes Co., B. F., 
Barnes Co., W. F. 
ford, Ill. 
Diamond Mach. Co., Prov., R. I. 
Gisholt Mach. Co., Madison, Wis. 
Iroquois Mach. Co., Provi., R. I. 
Landis Tool Co., Waynesboro, Pa. 
Leland & Faulconer Mfg. Co., De- 
troit, Mich. 
Northampton 
Leeds, Mass. : 
Oesterlein Mach. Co., Cincin., O. 
Safety Emery Wheel Co., Spring- 
field, O. ; 
Whitney Mfg. Co., Hartford, Ct. 
Grinding Machines 
Besly & Co., Chas. H., Chicago, Ill. 
Blount & Co., J. G., Everett, 
Mass. ; : 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Builders’ lron 
dence, R. L. 
Diamond Mach. Co., 
Goodell-Pratt Co... 
Mass. ; 
Gorton Mach. Co., Geo., Racine, 


Tool Works, 


Rockford, Ill. 
& John, Rock- 


Ismery Wheel Co., 


Foundry, Provi- 
Prov., B.. i. 
Greenfield, 


Ss. 

Greenfield Mach. Co., Greenfield, 
Mass. 

Hill, Clarke & Co., Boston, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Iroouois Mach. Co., Prov., R. I. 

Landis Tool Co., Waynesboro, Pa. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Prentiss Tool & Supply Co., 
York. 

Russell, R. M., 

Safety Emery Wheel Co., 
field, Ohio. 

Tanite Co., Stroudsburg, Pa. 

Vitrified Wheel Co., Westfield, 


New 


Binghamton, N. Y. 
Spring- 


Mass. 
Wilmarth & Morman Co., Grand 


Rapids, Mich. 

Grinding Wheels 

Abrasive Material Co., Vhila., Pa. 

Builders’ Iron Foundry, Provi 
dence, R. I. 

Carborundum Co., Niagara Falls, 
a. = 


Diamond Mach. Co., Provi., R. I. 
Hampden Cor. Wheel Co., Bright 
wood, Mass. 
Montgomery & Co., 
Northampton Emery 
Leeds, Mass. 
Norton Emery Wheel Co., Worces 
ter, Mass. 
Safety Emery Wheel Co., 
field, O. 
Tanite Co., Stroudsburg, Pa. 
Vitrified Wheel Co., Westfield, 
MASS. 
Grindstones 
Lombard & Co., 


Gun Barrel Machinery 


New York. 
Wheel Co., 


Spring 


toston, Mass. 


tSement, Miles & Co., New York 
Diamond Mach. Co., Provi., R. I. 
Niles Tool Works Co., New York 


Pond Mach. Tool Co... New York 
Reed Co., FP. ., Woreoster, Ma 
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Hack Saw Blades and Frames 

Goodell-Pratt a. S Greentield, 
Mass. 

Ilammacher, 
New York. 

Starrett Co., L. S., Athol, Mass. 

West Ilaven Mfg. Co., New tlaven, 
Conn, 

Hack Saws, Power 

Hoefer Mfg. Co., Freeport, Il. 

Olmsted, HH. L., Hasbrouck 
Heights, N. J. 

West Haven Mfg. Co., New Haven, 
Conn. 

Hammers, Drop 

Bement, Miies & Co., 

Billings & Spencer Co., 
Conn. 

Bliss Co., E. 

Merrill Bros., Brooklyn, 

Mossberg & Granville 
Providence, R. I. 

ad gem White & Co., 


Schlemmer & Co. 


New York. 
Hartford, 


Mtg. Co., 
Moline, 


Hammers, Pneumatic 

Chicago Pneumatic Tool Co., Chi 
cago, . 

Cleveland tneumatic 
Cleveland, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Phila. Pneu. ‘Tool Co., Philadel 
phia, Pa. 

Q. & C. Co., Chicago, Il. 

Standard Ry. Equip. C« 
Louis, Mo. 

Hammers, Steam 

Bement, Miles & Co., New York. 

Bethlehem Fdry. & Mach. Co., So. 
Sethlehem, Pa. 

Cleveland Punch & Shear 
Co., Cleveland, ©. 

Pittsburg Shear’ Knife 
Co., Pittsburg, Pa. 


Handles, Machine Shop 

Norwood Mach. & Mig. Co., Cin 
cinnati, 0. 

Heating Machines, Automatic 

Am. Gas Furnace Co., New Vork 


Tool Co., 


St. 


Wks. 
& Mach. 


Heating and Ventilating Apparatus 

American Blower Co., Detroit, 
Mich. 

Buffalo Forge Co., Buffalo, N. Y. 


Hoisting and Conveying Machinery 
Brown Hoisting Mchry. Co., New 
“ork. 

Caldwell & Son Co., H. W., 
eago, Ill. 
Hunt Co., C. W., 
ton, N. Y. 
Link Belt Engineering Co., Phila- 

delphia, Pa. 
Niles-Bement-Pond Co., New York. 


Hoists, Electric 

C & C Electric Co., New York. 

Hunt Co., C. w., West New Brigh- 
ton, HN. F. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & lhiarnischfeger, Mil 
waukee, Wis. 

Sprague Electric Co., 

Hoists, Hand 

Harrington, Son «& Co., 
Philadelphia, Pa. 

Yale & Towne Mig. Co., New York. 


Hoists, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, . 

Cleveland Pneumatic 
Cleveland, ©. 

Northern Engineering 
troit, Mich 

Rand Drill Co., 


Chi- 


West New Brigh- 


New York. 


Edwin, 


Tool Co., 
Wks., De 


sew Lork. 

Igniters 

Maxwell Engineering Co., Rome, 
a a 

Indicators, Speed 

Starrett Co.. L. S., 

Woodman Mfg 
Boston, Mass 

Indicators, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass 

Injectors 

Lunkenheimer Co., Cincinnati, O. 

Rue Mfg. Co., Philadelphia, Pa. 

Sellers & Co., Wm., Phila., Pa. 

Inspection and Tests 

Hunt Co., Robt. W 


Athol, Mass. 
& Supply Co., R., 


, Chicago, Il 
Instruction Schools 
See Schools, Correspondence 


Insurance, Boiler 
Ilartford 
ms. Co., 


Steam Boiler 
Hlartford, Conn 


~ Mazcokisn, B.. X..) oo, , 
a Y Y oi Whitney Mfg. Co., 
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Jacks, Nydraulic 
Bethlehem Fdry & Mech. Co., So. 

Bethlehem, Va 
Watson-Stillman ¢ 


‘o., New York 


Key Seatcrs 

Baker Bros., Toledo, O. 

fement, Miles & Co., New York. 

Caldwell & Son Co., Hl. W., Chi- 
Cago, Il. 

Chattanooga Mehry Co., 
nooga, ‘Venn. 


Chatta- 


Davis Mach. Co., W. P., Roches- 
ter, WN.. ¥. 

French Mfg. Co., Kansas City, 
Kan. 

Hill Too! Co., Anderson, Ind. 


Mitts & Merrill, Saginaw, Mich. 


Keys, Machine 

Ilartford, Ct. 

Lamps, Arc 

General wilectric Co., N. Y. City. 

Western Electric Co., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Lathe Dogs 

Armstrong 
cago, . 

Besly & Co., 
Til. 


Tool Co., Chi 


Bros 


Chas. H., Chicago, 


Harris & Co., Saml., Chicago, III. 

Hull Tool Co., Anderson, Ind. 

Le Count, Wm. G., So. Norwalk, 
Conn. 


Montgomery & Co., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Lathe Feed 

Natonal Mach. Tool Co., Cin., O. 

Lathes 


American Tool Wks. Co., Cin., O. 

Automatic Mach. Co., Greentield, 
Mass. 

Auto. Mach. Co., Bridgeport, Ct. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bement, Miles & Co., New York. 

Blount & Co., J. G., Everett, Mass. 

Bradford Mach. Tool Co., Cin., 0. 


Bullard Mach. Tool Co., Bridge 
port, Conn. 

Davis Mach. Co., W. P., Roches- 
ter, N. Y 


Diamond Machine Co., Provi., R. I. 

Fay & Scott, Dexter, Me. 

Flather & Co., Nashua, N. H. 

Garvin Mach. Co., New York. 

Greaves, Klusman & Co., Cin., O. 

Harrington, Son & Co., Kdwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mch. 
Cincinnati, O. 

McCabe, J. J.. New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Reed Co., F. E., Worcester, 

Schumacher & Boye, 
Ohio. 

Sebastian Lathe Co., Cincin., O. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Shepard Lathe Co., Cincin., O. 

Tanite Co., Stroudsburg, Pa. 

Walcott & Son, Geo. D., Jackson, 
Mich. 

Lathes, Automatic Screw-Threading 
Automatic Macuine Co., Bridge 
port, Conn. 
Lathes, Bench 
Faneuil Watch 

Mass. 
Fenn-Sadler Mach. Co., 
Conn. 
Gump & Co., A. W., 
Letters, Pattern 
Butler, A. G., N. Y. City. 
Levels 
Mass. Tool Co., 
Starrett Co., L. 
Lockers, Clothes 
Merritt & Co., Vhiladelphia, I’a 
Locomotives, Shop 
Hunt Co., C. W., West New Bri 


Tool Co., 


Mass. 
Cincinnati, 


Tool Co., Boston, 


Hartford 


Dayton, O. 


Greenfield, Mass 
S., Athol, Mass 


ton, N. 
Lubricants 
Besly & Co., Chas. H., Chicago, Lil 
Dixon Jos., Jersey 


Crucible Co., 
City, N. J. 





sarees 

















September 4, 1902. 


Lubricators 
Besly «& Co., 
sowen Mfg. 
Crane Co., 
Lunkenheimer 


Chas. H., Chicago,I1l. 
Co., Auburn, N. Y. 
Chicago, Lil. 

Co., Cincinnati, O. 


Machine Screws 


Atlantic Mach. Screw Co., Boston, 


Mass. ; 
Worcester Mach. Screw Co., Wor- 
cester, Mass. 


Machinery Builders, Special 


American Fdry. & Mach. Co., 
Ilanover, la. 

Blanchard Mach. Co., The, Bos- 
ton, Mass. 

Gardam & Son, Wm., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Simonds Mfg. Co., Pittsburgh, Pa. 
Special Machinery Co., Bridge- 
port, Conn 
Stowell, J. A., Leominster, Mass. 

Machinists’ Small Tools 

Besly & Co., Chas. H., Chicago, III. 

Billings & Spencer Co., Hartford, 
Conn. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. ; ; 
Cleveland Twist Drill Co., Cleve- 


land, ©. 


Hammacher, Schlemmer & Co., 
New York. ; 
Mass. Tool Co., Greenfield, Mass. 


McCrosky & Huber, Cincinnati, O. 


Montgomery & Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Sawyer Tool Mig. Co., Fitchburg, 
Mass. 


. Provi., R. I 


Slocomb & Co., J. T. 3 
Athol, Mass. 


Starrett Co., L. 8., 


Wyke & Co., J., E. Boston, Mass. 

Mandrels, Expanding 

Nicholson & Son, W. H., Wilkes 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


N. J. 
Standard Tool Co., Cleveland, O. 


Measuring Machines 
Rogers, John M., 
Drill Works, 

N. J. 

Micrometer Calipers 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Sawyer Tool Mfg. Co., 
Mass. 

Slocomb & Co., J. T., Providence, 
mB. &. 


tjoat, Gage & 
Gloucester City, 


Fitchburg, 


Starrett Co., L. S., Athol, Mass. 

Syracuse Twist Drill Co., Syra- 
cuse, N. Y. 

Milling Attachments 

The Adams Co., Dubuque, Iowa. 


Cincinnati Milling Mach. Co., Cin- 
cinnati, 0. 

Kempsmith Mfg. Co., Milwaukee, 
Wis 


s. 
Oesterlein Mach. Co., Cincin., O. 


Milling Machines, Herizontal 


Adams Co., Dubuque, Iowa. 
Beaman & Smith Co., Prov., R. I. 
Bement, Miles & Co., New York. 


Franklin Mach. Wks., Phila., Pa. 

Hendey Mach. Co., Torrington, Ct. 

Ingersoll Mill. Mach. Co., Rock 
ford, Ill. 

Newton Mach. Tool Wks., Phila 
delphia, Pa 

Niles Tool Works Co., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Milling Machines, Plain 

American Tool Wks. Co., Cin., O. 

Bement, Miles & Co... New York. 

Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 
Cincinnati Milling Mach. Co., Cin 
cinnati, O 
Garvin Mach. Co., 
Hendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Kempsmith Mfg. Co., Milwaukee, 
Is ° 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O 
McCabe, J. J., New York 
Oesterlein Mach. Co., Cinein., O 
Prentiss Tool & Supply Co., New 
York 
Whitney 


New York. 


Mfg. Co., Hartford, Ct 
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Milling Machines, Bench 
Faneuil Watch Tool 
Mass. 

Hill, Clarke & Co., 
Milling Machines, Portable 


Underwood & Co., H. B., Vhila 
delphia, Va. 
Milling Machines, Universal 
American Tool Wks. Co., Cin., QO. 
tement, Miles & Co., New York. 
Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 
Cincinnati Milling Mach. Co., 
cinnati, O. 
Garvin Mach. Co., 
Hlendey Mach. Co., Torrington, Ct 
Hill, Clarke & Co., Boston, Mass 
Kempsmith Mfg. Co., 


Is. 


Co., soston, 


Boston, Mass. 


Cin 


New York 


Le Blond Mach. Tool Co., R. n., 
Cincinnati, O. 

McCabe, J. J... New York. 

Niles Tool Works Co., New York. 

Oesterlein Mach. Co., Cincin., O. 

Prentiss Tool & Supply Co., New 


York. 
Milling Machines, Vertical 


Bement, Miles & Co., New York. 


Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Garvin Mach. Co., New York. 

Ingersoll Mill. Mach. Co., Rock 
ford, Ill 

Newton Mach. Tool Wks., Phila 
delphia, Pa. 

Niles Tool Works Co., New York 

Pratt & Whitney Co., Hartford, 
Conn. 


Milling Tools, Adjustable 


Geometric Drill Co., Westville, Ct. 
Rogers, Boat, Gage & rill Wks., 


John M., Gloucester City, N. J. 


Molding Machines 


The Adams .0., 
Tabor Mfg. Co., 


Dubuque, Iowa. 


Molds, Hammer and Vise Jaw 


Field, Chas. H., Providence, R. I. 

Motors, Electric 

Akron Elec. Mfg. Co., Akron, O. 

C & C Electric Co., New York. 

Commercial Electric Co., Indian- 
apolis, Ind. 


Crocker-Wheeler Co., Ampere, N. 


ville, N. J. 
General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
Northern Klec. Mfg. Co., 


Wis. 
Robbins & Myers Co., Springfield, 


Ohio. 
Roth Bros. & Co., Chicago, Il. 
Sprague Electric Co., New York. 
Stow Mfg. Co., 
Triumph Elec. Co., 
Westinghouse Elec. & 

Pittsburgh, Va. 
Name Plates 
Franklin Mfg. Co., 
Murdock Parlor 

ton, Mass. 


Mfg. 


Grate Co., Bos 


Nut Tappers 


See Bolt and Nut Machinery. 


Oil Cups and Covers 

Say State Stamping Co., Worces 
ter, Mass. 

Besly & 
towen Mfg. Co., Auburn, N. Y. 

Crane Co., Chicago, II. 

Lunkenheimer Co., Cincinnati, O 

The Winkley Co., Hartford, Conn 


Oils 
Besly & Co., Chas. H., Chicago, Ill 


Houghton & Co., E. F., Philadel 
phia, Da. 

Packing, Steam Joint 

Jenkins Bros., New York 

Pans, Lathe 

New Britain Machine New 


Britain, Conn. 
Pans, Shop 


Kilbourne & 
lumbus, 0. 


Mfg. Co., Co 


Jacobs 

Patents 

Baldwin, Davidson «& 
Washington, ID. C 


Stevens & Co., Milo B., 
ton, D.C 


Washing 


Patterns, Wood 


| Gobeille Pattern Co., Cleveland, O 
Lorentz & Evarts, Ilartford, Conn 
Olmstead & Co., H. B., New York 


Milwaukee, 


Philadelphia, Pa. 


J. 
Eck Dynamo & Motor Wks., Belle- 


Madison, 


Binghamton, N. Y. 
I Cincinnati, O. 
Western Electric Co., Chicago, Ill. 
Cea.. 


Syracuse, N. Y. 


Co., Chas. H., Chicago, Ill. 


Wight, 
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Pattern Shop Machinery 


American Machinery Co., Grand 
Rapids, Mich 

Baker Bros., Toledo, O 

Fay & Scott, Dexter, Me 

Field, Chas. H., Providence, R. | 

Greaves, Klusman Cin., O 


& Co., 
Marston & Co., J. M., Boston, 
Mass 
Prentiss Tool & Supply Co., 


York 


Pipe and Fittings 
Crane Co., Chicago, Il 


New 


Pipe Cutting and Threading 
Machines 

Bignall & Keeler Mfg. ¢ 
wardsville, Til. 

Curtis & Curtis Co., 


Ed 


Conn, 
Merrell Mfg. Co., Toledo, O 
Oster Mfg. Co., Cleveland, O 
Saunders’ Sons, D., Yonkers, N. ¥ 
Wells Bros. Co., Greentield, Mass 


Pipe Fitters’ Tools 
Cleveland Twist 
land, ©. 
Saunders’ 
Standard 


Drill Co., Cleve 


Yonkers, N. ¥ 
Cleveland, © 


Sons, L., 
Tool Co., 


Planer, Jack 


Armstrong Bros. Tool Co., Chi 
cago, Ill. 

Planers 

American Tool Wks. Co., Cin., O 
telmer Mach. Tool Co., Cin., O 
tement, Miles & Co., New York 

Betts Mach. Co., Wilmington, Del 


Cincin., © 


Cincinnati Vlaner Co., 
i Co., Balti 


Detrick & Harvey Mch. 
more, Md. 

Flather Planer Co., Mark, Nashua, 
N. ul 


Garvin Mach. Co., New York 

Gray Co., G. A., Cincinnati, O 

Harrington, Son & Co., Edwin, 
Philadelphia, Va. 

Hendey Mach. Co., Torrington, Ct 


Hill, Clarke & Co., Boston, ass 

McCabe, J. J.. New York. 

Niles Tool Works Co., New York 

New Haven Mfg. Co., New Haven, 
Conn. 

Pond Mach. Tool Co., New York 

Prentiss Tool & Supply Co., New 


York. 
Sellers & Co., Wm., Phila., Pa 
Whitcomb Mfg. Co., Worcester, 
Mass. 
Woodward & 
Worcester, 
Planers, Portable 


Morton Mfg. Co., 
Heights, Mich. 


Powell Planer Co 


LASS. 


Muskegon 


Planers, Rotary 
Bement, Miles & Co., New 
Cleveland Punch & Shear 

Cleveland, ©. 
Franklin Mach. 


York 
Works, 


Wks., Vhila., Pa 


Keystone Machine Tool Works, 
Philadelphia, Pa 

Newton Meh. Tool Works, Phila 
delphia, Va 

Pond Mach. ‘lool Co., New York 

Presses, Hydraulic 

fement, Miles & Co., New York 

Watson-Stillman Co... New York 


Presses, Power 

Automatic Mach. Co., 
Conn. 

Bethlehem Fdry. 
Bethlehem, L'a 


Bridgepor ke 


& Mech. Co., So 


bliss Co., E. W., Brooklyn, N. \ 
Dill Mach. Co., T. C., VPhiia., Da 
Mossberg & Granville Mfg. Co., 


Providence, R. I 
Prentiss Tool & Supply Co., 
ork 
Williams, White & Co., Moilne, Ill 
Wold & Co., Torris, Chicago, I! 
Profilers 
Garvin 
Pratt & 
Conn 


New 


Mach. Co., New 
Whitney Co., 


York 


llartford, 


Pulley Turning and Boring Machines 
American Tool Wks. Co... Cin.. O 


Harrington, Son & Co., Ldwin, 
Philadelphia, Da 


New Haven Mfg. Co., New Haven 
Conn 

Niles Tool Works Co New Yor 

Pulleys 


Caldwell & Son Co., Il. W., ¢ 
cago, Ill 
(‘resson Co 


. Gea \ Phila i 
HItloward Iron Wks Butta N.Y 
Poole & Son Co... wob Ia 
more, Md 
Reeves Pulley Co., Columbu Ind 


| Cleveland 
Bridgeport, | 





5 

Pulleys, Friction Cone 
Evans Friction Cone Co., Boston 

Mass 
Pumps, Hydraulic 
Watson-Stillman ¢ New York 
Punches, Hydraulic 
tement, Miles & Co., New York 


Bethlehem Fdry. & Meh. Co., So 
Bethlehem, L'a 


Watson-Stillman ¢ New York 

Punches, Power 

Bliss Co., BE. W Brooklyn, N. ¥ 

Bremer Mach. & Tool Co., Kala 
mazoo, Mich 


Buffalo, N. Y 
Shear ,Wks 


Ruffalo Forge Co., 
Punch & 
Cleveland, 0 


Hilles & Jones Co., Wilmington, 
Del 

Long & Allstatter Co., Hamilton 
Ohio 

Pittsburg Shear Knife & Macl 
Co., Pittsburg, Da 

Reade Mehry + leveland, © 

Williams, White & Co Moline 
I}1 


Rack Cutting Machines 


Fellows Gear Shaper Co., Spring 
field, \ 

Le Blond Mach. Tool Co RK. WK, 
Cincinnati, © 

Reed ¢ I. bk... Worcester, Mass 

Walcott & Son, Geo. LD, Jackson 
Mich 

Racks, Cut 

| Fellows Gear Shaper Co., Spring 
field, Vt 

Nuttall Co., R. D., Pittsburgh, Pa 

Simonds Mfg. Co., Pittsburgh, Pa 

Walcott & Son., Geo. D Jackson 
Mich 

Racks, Tool 

New Britain Mach. Co., New Brit 
ain, Conn 

| Reamers 

| Chadwick & Co G. B., Por 
mouth, N. Il 

Cleveland Twist Drill Co., Cleve 


land, ©) 
MecCrosky & Huber, Cincinnati, O 
Montgomery & Co., New York 


Morse Twist Drill & Mach. Cvo., 
New Bedford, Mass 

Pratt & Whitney Co., Hartford, 
Conn, 


Rogers, John M., toat, Gage & 
Drill Works, Gloucester City, 
N. J 


Standard Tool Co., 

Wells Bros. Co., 

Reaming Stands 

Fiather Planer Co., Mark, Nashua, 
N. Hi 


Cleveland, © 
Greentield, Mass 


Riveters, Hydraulic 


Bement, Miles & Co., New York 
Watson-Stillman Co., New York 
Riveters, Pneumatic 
tjement, Miles « Co., New York 
Cleveland Pneumatic Tool Co., 
Cleveland, © 
Philadelphia Vneumatic Tool Co., 
Philadelphia, Ta 
 & «. Co... Chicago, Ill 
Standard Ry Kquip. Co St 
| Louis, Mo 
| Riveting Machines 
Bement, Miles & Co., New York 
Bethlehem Foundry & Mach. Co 
So. Bethlehem, Pa 
Long & Allstatter Co., Hamilton, 
Ohio 


Pods and Straps, Connecting, 
Cooke Machinery Co... New York 
Standard Connecting Rod Co 


Beaver Falls, Va 


Roller and Ball Bearings 


American Roller Bearing Co., B 
ton, Ss 

Ball Rearing Co Philadel I’a 

Mossberg & Granville Mfg ‘ 
Providence, R. I 

Rolling Mill Machinery 

Cleveland Punch & Shear Wks. (« 
Cleveland, © 

Diamond Drill & Meh, Co., Bird 
horo, P 

Dill Mach. Co., T. C., Phila., Va 

Tlille & Jon a Wilt 
Ih 

Mossberg & Granville Mfg. ¢ 
It ler K. | 

Pratt & Whitney Co Ila I 
Conn 

Sand Blast Apparatus 

Paxson Co., J. W hilad la 
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Safety Valves, Pop 

Crane Co., Chicago, Ill. __ : 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Lunkenheimer Co., Cincinnati, O. 

Sand Mixing Machines 

Smith Fdry. Supply Co., J. D. 
Cleveland, O. 

Sawing Machines, Metal 

Cleveland Punch & Shear Works 
Co., Cleveland, O. z 

Keystone Machine Tool Works 
Philadelphia, Pa. 

Marston & Co., J. M., Boston 


Mass. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 
Nutter, Barnes 

Mass. 
Pratt & Whitney 
Conn. 
Reade Mehry. 
West Ilaven 
Conn. 


& Co., Boston 


Co., Hartford, 


Co., Cleveland, O. 
Mfg. Co., New Haven 


Schools, Correspondence 

Amer. School of Correspondence, 
toston, Mass. 

Consolidated Schools, N. Y. City. 

International Correspond, Schools, 
Scranton, Pa. 

Schools, Technical 

Pratt Institute, Brooklyn, N. Y. 


Screw Machines, Automatic 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cleveland Machine Screw’ Co., 


Cleveland, Ohio. 
Dreses Mach. Tool Co., Cinecin., O. 
Windsor Mach. Co., Windsor, Vt. 


Screw Machines, Hand 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. 1. 

Cleveland Mch. Screw Co., Cleve- 
land, ©. 

Garvin Mach. Co., New York. 


Jones & Lamson Mch. Co., Spring 
field, Vt. 

Pearson Mach. Co., Chicago, III. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 


Pratt & Whitney Co., Hartford, 
Conn. 

Warner & Swasey Co., Cleveland, 
Ohio. 


Windsor Mach. Co., Vt. 


Screw Machinery, Wood and Lag 
Baker Bros., ‘toledo, Ohio. 
Cook Co., Asa S., Hartford, Conn. 


Screw Plates 

Besly & Co., 

Carpenter Tap «& 
Pawtucket, R. I. 

Card Mfg. Co., S. W., 
Mass. 

tlart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Oster Mfg. Co., Cleveland, O. 

Wells Bros. Co., Greentield, Mass. 

Wiley & Russell Mfg. Co., Green 
tield, Mass. 


Windsor, 


Chas. H., Chicago, Il. 
Die Co., J. M., 


Manstield, 


Second Hand Machinery 


taird Machy. Co., U., Pittsburgh, 
Pa. 

towler & Co., Geo. H., Cleveland, 
Ohio. 

Cariin Mehry. & Supply Co., Al- 
legheny, Va. 

Dawson, John H., Chicago, Il. 

Fairbanks Co., Philadelphia, Pa. 

Garvin Meh. Co... New York. 

Gump & Co., A. W., Dayton, O. 

Hill, Clarke & Co., Boston, Mass. 


Marshall & Iluschart 
Chicago, Ill 
McCabe, J. J.. 


Mehry. Co., 


New York. 


Niles Tool Works Co... New York. 

Pratt & Whitney Co., Hartford, 
Conn, 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 


Wormer Machy. Co., 
Mich 

York Mehry. © 
land, ©. 


C. C., Detroit, 


o.. S. M., Cleve- 


Separators, Oil 


American Tool & Mach. Co., Bos 
ton, Mass 
Springtield Separator Co., Man- 


chester, Il. 

Shafts, Crank 

Standard Connecting Rod = Co., 
Beaver Falls, Pa. 

Shapers, Vertical Die 

Rochester Die Shaper Co., Ro 
Y 


chester, 





Shapers 
American Tool Wks. Co., Cin., O. 
Lement, Miles & Co., New York. 


Blount & Co., J. G., Everett, 
Mass. aes 
Cincinnati Shaper Co., Cincin., O. 


Flather Planer Co., Mark, Nashua, 
N. 


Garvin Mach. Co., New York. 
Hendey Mach. Co., Torrington, Ct. 
Gould & Eberhardt, Newark, N. J. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Xenia, Ohio. 
Morton Mfg. Co., Muskegon 
Heights, Mich. 
New Haven Mfg. Co., 
Conn. 
Niles Tool Works Co., New York. 
Potter & Johnston Mach. Co., 
Pawtucket, R. I. 
Steptoe & Co., John, Cincinnati, 0. 
Walcott & Son., Geo. D., Jackson 
Mich. 


Shears, Power 

Bethlehem rdry. & Mech. Co., 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 

Buffalo Forge Co., Buffalo, N. Y. 

Cleveland Punch & Shear Works, 
Cleveland, O. 

Hlilles & Jones Co., 


New Haven, 


So. 


Wilmington, 


Del. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Pittsburg Shear Knife & Mach. 
Co., Pittsburg, Da. 


Reade Mehry. Co., Cleveland, O. 

Williams, White & Co., Moline, IL. 

Shears, Rotary 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., 
timore, Md. 


Shelving, Shop 


Bal 


New Britain Mach. Co., New Brit- 
ain, Conn. 

Slide Rests 

Reed Co., F. E., Worcester, Mass. 

Slotters 

Baker Bros., Toledo, Ohio. 

Bement, Miles & Co., New York. 

Betts Mach. Wks., Wilmington, 
Del. 

Dill Mach. Co., T. C., Vhila., Pa. 

Franklin Mach. Wks., Vhila., a 


Garvin Mach. Co., New York. 


New Haven Mfg. Co., New Hlaven, 
Conn. 

Newton Mach. Tool Wks., Vhila- 
delphia, Pa. 

Niles Tool Works Co., New York. 


Speed Limit System 

Consolidated Engine 
New York. 

Springs 

Dunbar 


Stop Co., 


Bros., Bristol, Conn. 
Sprocket Chains 

See Driving Chains. 
Stampings, Sheet Steel 

Federal Mfg. Co., Cleveland, O. 


Stamps, Letters and Figures 
Schwerdtle Stamp 
port, Conn. 
Steel, Machinery 
Hermann Boker & Co., New York. 
International Steel & Mechry. Co., 
New York. 
*atriarche & 
Ward & Son, 
Mass. 
Steel, Sheet 
Federal Mfg. Co., Cleveland, O. 
Ward & Son, Edgar T., Boston, 
Mass. 
Steel, Tool 
Hermann Boker & Co., New York. 
International Steel & Mach. Co., 


Co., Bridge 


York. 
Boston, 


Bell, New 
Edgar T., 


New York. 
Patriarche & Bell, New York. 
Westmoreland Steel Co., Pitts 
burgh, Pa. 
Straightener, Hydraulic 
Bement, Miles & Co., New York. 
Watson- Stillman Co., New York. 


Straightener, Screw 

Towsley Mfg. Co., J. T., 

Swaging Machines 

Iixcelsior Needle Co., 
Conn 

Mossberg & Granville 
Providence, a 


Ca. 


Torrington, 


Mfg. Co., 





Switchboards 
C & C Electric Co., 
Triumph Elec. Co., 
Tapping Machines and Attachments 
taker Bros., Toledo, O. 
The Beaman & Smith Co., 
dence, R. I. - 
Bickford Mach. Tool Co., Cin., O. 
Cincinnati Mach. Tool Co., Cin 
cinnati, O. bee 
Errington, IF. A., N. Y. City. 
Fosdick Mach. Tool Co., Cin., O. 


New York. 


Cincinnati, ©. 


Provi 


Fulton Fdry. & Mach. Co., Brook- 
lyn, N.. I. 
Garvin Mach. Co., New York. 


Geometric Drill Co., Westville, Ct. 


Pratt & Whitney Co., Hartford, 
Conn. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 


Taps, Collapsing 
Geometric Drill Co., Westville, Ct. 
Taps and Dies 


Besly & Co., Chas. H., Chicago, Ill. 


Card Mfg. Co., 8S. Mansfield, 
Mass. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Cleveland Twist Drill Co., Cleve 


land, ©. 
Crane Co., Chicago, Ill. 
Hammacher, Schlemmer & Co., 
New York. 
Ilardinge Bros., Chicago, II]. 


Hart Mfg. Co., Cleveland, 0. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Oster Mfg. Co., Cleveland, 0. 

Pratt & Whitney Co., Hartford, 
Conn. 

Standard Tool Co., Cleveland, O. 


Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Winter Bros. Co., Wrentham, 
Mass. 


Telephone System 
Clarke Auto. Telephone Switch 
Board Co., Providence, R. I 
Thread Cutting Tools 
Besly & Co., Chas. H., Chicago, Il. 
Hart Mfg. Co., Cleveland, 0. 
Oster Mfg. Co., Cleveland, O. 
Pratt & Whitney Hartford, 
Conn. 
Rivett-Dock Co., 
Tool Holders 
Armstrong 
cago, Ill. 
Hill Tool Co., Anderson, Ind. 
McCrosky & Huber, Cincinnati, O. 


Mass. 


soston, 


Tool Co., Chi 


Bros. 


©. K. Tool Holder Co., Shelton, 
Conn. 

Tools 

See Machinists’ Small Tools. 


Transmission Machinery 

Caldwell & Son Co., H. 
cago, Ill. 

Cresson & Co., Geo. V., 


W., Chi 


Phila., Pa. 


Link-Belt Engineering Co., Phila 
delIphia, a. 

Patterson, Gottfried & Ilunter, 
Ltd., New York. 

Reeves Pulley Co., Columbus, ‘»d. 

Traps, Steam 

Houghton & Co., FE. F., Philadel- 


phia, Pa. 

Trimmers, Wood 

Amer. Mehry. Co., Grand Rapids, 
Mich. 

Leland & Faulconer Mfg. Co., 
troit, Mich. 


Trolleys and Tramways 

Brown Hoisting Machy. Co., N. Y. 
City. 

Harrington, Son « 
Philadelphia, Pa. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Link Belt Engineering Co., Phila 
delphia, Pa. 

Maris Bros., Philadelphia, Pa. 

Yale & Towne Mfg. Co., New York. 

Trucks, Shep 

Towsley Mfg. Co., J. T., 

Tubing, Steel 

Shelby Steel Tube Co., Pittsburgh 
Pa. 

Twist Drills 

Cleveland Twist 
land, ©. 

Etna Mfg. Co., 

Hammacher, 


De 


Co., Edwin, 


cha... @ 


Drill Co., Cleve 
New York. 
Schlemmer & Co., 
Twist Drill & M. Co., New 
j Mass. 


Standard Tool Co., 


Cleveland, © 





| Cincinnati 
| Ilendey 





Turret Machines i, — . — eee 

American Tool & Mach. Co., Bos 
ton, Mass. 

Automatic Mach. 


Co., Greenfield, 


Mass. ; 
Bradford Mach. Tool Co., Cincin 
nati, O. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Bullard Mach. Tool Co., Bridge- 


port, Conn. 
Cleveland Mach. Screw Co., Cleve- 
land, ©. 
Dreses Mach. Tool Co., Cincin., O. 
Flather & Co., Nashua, N. H. 
Foster, Walter H., New York. 


Garvin Mach. Co., New York. 
Gisholt Mch. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 


Jones & Lamson Mch. Co., Spring 
field, Vt. 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Lodge & Shipley Mach. Tool Co., 


Cincinnati, O. 
Niles Tool Works Co., New York. 
Pearson Mach. Co., Chicago, III. 
Potter & Johnston Mach. Co., 
Pawtucket, R. I. 
Warner & Swasey Co., Cleveland, 
Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Turrets, Carriage 
Fay & Scott, Dexter, Me. 
Universal Joints 


jaush Machine Tool Co., Spring- 
field, Mass. 

Gray & Prior Mach. Co., Hart- 
ford, Conn. 

Valves 


See Steam Fittings. 
Vises, Drill 
Graham Mfg. Co., Provi., R. I. 


Hopkinson Mach. Works, Spring 
field, Mass. 

Jacobson Mach. Mfg. Co., Warren, 
a. 


Vises, Metal Workers’ 

Hammacher, Schlemmer & Co., 
New York. 

Hloward Iron 

Jacobson Mach. 
Pa. 

Parker Co., Chas.. 

Walworth Mfg. Co., 


Wks., 
Mfg. 


Buffalo, N. Y. 
Co., Warren, 


Meriden, Conn. 
Boston, Mass. 
Vises, Pipe 
Bignall & Keeler 
wardsville, III. 
Curtis & Curtis Co., 
Conn. 
Saunders’ 
Walworth 


Mfg. Co., Ed 


Bridgeport, 





Sons, D., 
Mfg. Co.., 


Yonkers, N. Y. 

Boston, Mass. 

Vises, Planer and Shaper 

Planer Co., Cinein., O. 

Mach. Co., ‘Torrington, Ct. 

Pratt & Whitney Co., Hartford, 
Conn, 


Vises, Wood Workers’ 


- Mfg. Co., Waynesboro 

a. 

Hammacher, Schlemmer & Co., 

_New York. 

Wyman & Gordon, Worcester, 
ass. 


Welding, Electric 

Standard Welding Co., Cleveland, 
Ohio. 

Welding Machines 


Long & Allstatter Co., 
Ohio. 


Hamilton, 


Wire-Drawing Machinery 

Mossberg & Granville 
Providence, R. 

Wire-Forming Machinery 

Automatic Mach. Co., Bridgeport, 
Conn. 

Mossberg & Granville 
Providence, R. I. 
Special Machinery Co., 

port, Conn. 


Worm Hobbing Machines 
Pratt & Whitney Co.,- Hartford, 
Conn. 


Worm Milling Machines 


Mfg. Co., 


Mfg. Co., 


Bridge 


Cleveland Mach. Screw Co., Cleve- 
land, © 

| Pratt & Whitney Co., Hartford, 
Conn. 

Wrenches 


| Coes Wrench Co., 


Worcester, Mass. 


| Wrenches, Mrop Forged 


Williams & Co., J. IL, 
| Me Be 


Billings & Spencer Co., 
Conn 


Hartford, 


Brooklyn, 
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The Respiration Calorimeter—A Curious and from the outside and was made comforta ft rtain det 














ce " ‘ rev 
Interesting Example of Machine bye During the period of his confinement eat fo we ( 
Construction. evervthing entering the chamber is meas n animal. we ‘ t 
Frederick Hart. of Poughkeepsie, N. \ ired or weighed, including air and heat. that total amount of energy m of 
1s recently built ™ ac es whic \lso everything ¢ o f nthe chamber the experi ‘ de 
perform some very cur nd interesting iso measured veighed nclud resp on~< ! tot \ 
ftunctions 1 } ery ? rest re WV nd 1g all gaseous, liq cl ( stat Cs 1 n erTygy 
ve are glad to be able to present this full ind heat as we 1 this way a grea vy the anin produ c 
account of them, knowing that the ma deal of very precise and exact Viedge \ ind hoy ( ‘ ~p 
chines will interest all who have much to has been obtained regarding the relative heating the Irrounding \ ) 
do with machinery and who like to look Values of foods, the effects of different son of corn and | for © le in tl 
over an admirable solution of a difficult occupations. In Europe this principle of espect, Wi how which or ntamms the 
problem in mechanics. experimentation has been applied to som greater store of energy in a ble forn 
Similarly 1 1 vd f 
ne ibility t adiltteret iti] 
the energy of the ame foe ! f 
nfluence of various extert condition 
such as temperature, \ Cl pply 9 
excitement, et 
Che comparisons are made ‘ is we 
might make then witl 
Knowing the energy ntained in the co 
an SIs ot ew te pr clue 
ng the gas l n ( tach i dete 
mination of the heat given otf, would fur 
nish the element nec ry tor thr col 
parison In the case f the animal, t 
isibl excret can be re | lected 
nd analyzee prop D ‘ | 
le gas epresentec re 
f the anim C Gast t e cal 
ed out of the « el f 
The maintenance of tl current of 
the accurate me rement of it volun 
and the delivery it certain Lat d period 
of a known proportion of it for analvysi 
the air to be handled in sucl vay not 
» necre ( | nper ( 
bring it in <« TY t g 
ther substance vhi \ ‘ 
to absorb things that might vitiate th 
ubsequent chen ] naly va thi 
problem presented t the binlder of the 


machine Beside it was desirable that 





the volume of air per stroke of the machine 
should be capable of chang: nd that the 
peed of the machine should also be vari 
able to suit condition that the aliquot 
parts of the air delivered should be varia 
ble é 0.01, 0.005 or 0.002 the air m 


not be appreciably heated and the machine 





nu run at time ror Viiv ixt\ 
days without a stop 

lhe first of these ‘ ( va but 
for the Pennsy S ( a? 
vo later es f e Gern \gricult 
ul Station Bor d Hunegar 


RESPIRATION CALORIMETERS IN THE SHOP OF THE DESIGNER AND BUILDER \gricultural Station at B day 





Most of those who keep in touch with of the smaller animals, and finally at the machines built for shipment abroad as the 
the scientific work of the time know more Pennsylvania State College an outfit wa ippeared compict pon M Hart he 
ir less of the experiments that have been mstructed for applying it to such an oor and al part ( red 
carried on by Professor Atwater, of the mals as cows and horses, the results thu view sl VINI@ Clie Tile nw h 
Wesleyan University, Middletown, Conn obtained being found useful in choosing liquoting 
n determining the values of different the foods and in regulating the quantiti Ive 
food These experiments led finally to supplied Ort drawing I ig end elev 
i¢ development of an apparatus withi Food is burned in the body somewh tion, Fig tr thr cl 
which men were kept continuously for s coal is burned in a_ locomoti an half 11 rig the ey ur 
periods extending over several days, dur gives much the same final result Vi { va 
ng which time the inhabitant of the cham heat and motio1 \ bushel of corn or ; train of gears, | ) ‘ 
er was kept under constant observation hale of hay if burned 11 furnace give the \ Fig ( 





tional plans of this valve gear at different 
points as indicated, Figs. 8 and Io are 
plans of the valves and ports. 


Motion is imparted to the machine by 
pulley shown in Fig. 1 on the 


the cone 


ght of the machine. This cone is keyed 


hatt 


1 on which is a spiral gear that 


ives the crank shaft 2; this crank shaft 


at each end a disk crank with a crank 


pin that can be shifted into different holes 


is to give different lengths of stroke. 


Qn shaft 2 is ‘ars for 


a pair of miter g 
| 


driving the vertical shaft 3; this. shaft 
makes one turn in unison with shaft 2, and 
from this shaft is driven a train of gears 


hich moves the main valve (marked M 
lV’), and the aliquoting valve (marked 
[The main valve is driven 


iV), Fig. 8 
through gear 1’ which by reference to 


Fig. 4 will be seen to have two groups of 


four teeth each at opposite sides of the 
geal This gears into 2’ in such a way 
iat for every rotation of the machine the 


makes two half-turns—that is, a 


the 
top and another when the crank is 


half-turn at instant that the crank is 


bottom of the stroke, On the other 


end of the shaft 4 (Fig. 2) on which pin 
is fastened, is a two-toothed pinion 
half-turn advances gear 


vhich for every 


6 and 7) one tooth 


end of shaft 5 (Fig. 2) 


Gear 4’ 


1’ (Figs. 2, 5 
fastened to the 
fastened a 


the which 1s 


ipper end ot 
iss-bar or drive 


The main valve has 


o pairs of lugs which fit down over the 


ds of the cross-bar in such a mannet 
lat this shaft is free to move vertically 
to a limited extent without in any way 
lisplacing the main valve. Wheel 4’ has 
as many teeth as there are induction 

ind eduction parts; the main valve (Fig 
S) has just half as many ports, so that 


it is moving round on top of the valve 
cat it opens to the air receiver the induc 
iP. oO! thre 


alter nately 


tion ports marked eduction 


ports marked £ P 

Che aliquoting mechanism is driven from 
haft 3 by the pinion ta (see Figs. 9 and 
which 1s also an intermittent gear like 
only in this case it has only four teeth 


moves wheel 2a one-tenth of a turn 


for every rotation of the machine. At- 
tached to the wheel 2a is wheel 3a, which 
has four teeth This moves pinion 4a 


uarter of a turn for two consecutive 


turns of the machine, and then dwells for 


eight consecutive turns. Pinion 5a 1s at- 
tached to 4a, and for every one-quarter 
‘tt a turn of 5a spur wheel 6a moves one- 


that wheel 6a 


two consecutive 


twentieth of a turn, so 


moves one-twentieth for 
urns of the machine and dwells for nine 
ty-eight consecutive turns of the machine. 


\\ heel 
mittent gear having only four teeth which 


>a is fixed to 6a and is an inter- 


ccupy just one-tenth of its pitch circum 


ference, and, 


since 6a and 7a both move 
one-twentieth of a turn to one rotation of 
the machine, pinion 8 a will move one-quat 
ter of a turn; 9a 8B which is fixed to 8a 
will therefore make one-quarter of a turn 
for two of the ma- 


consecutive rotations 
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yet. ¢ 
hinety-elg 


chine and dwell during 
Wheel 9a B gears into 10a 
is of the same pitch diameter, 


the 


tions. 


ened to the end of tubular shaft on 


which is mounted the aliquoting valve 


gaB is an intermittent gear and operates 


upon 10a during only half a turn: conse 


auently 10a makes one-quarter of a turn 
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main valve are so timed that the induction 


ports are opened and the eduction ports 
closed during this up-stroke 
Referring to Figs. 8 and 10, it will be 


seen that the aliquoting valve 4A V has 
only one opening through it, but that its 
seat has four openings, two of which 
(marked JO) communicate with the 





Mota 








niet * PA 

















SIDE VIEW Ot 


for each of two consecutive rotations of 
the machine and dwells during 108 turns. 
this 


The time occupied in making move 


ment, therefore, is only during one-quarter 
of the rotation, and the movement occurs 
receive! 
op 
the 


during the up-stroke of the air 


in conjunction with which this valve 


erates. Of course. the movements of 


RESPIRATION 


CALORIMETER 


termed the 


same outlet pipe, which is 
main outlet. The port marked A PI com 
municates with aliquoting port 1, and 


A P 2 communicates with aliquoting port 
If the aliquoting 


Fig. & 


2. at the right of Fig. 8 
valve is positioned as shown in 


and the gearing 1s in such 


the 


a position as 


move the valve, then port in the ali 
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quoting valve will travel from the port 
marked M O to the port marked 4 P 1, 
and it will commence to do this when the 
crank has traveled from the dead center 
one-eighth of a turn, or thereabouts, and 
stops before it has reached the other dead 
center by one-eighth, then the air receiver 


} 


will make the down-stroke and discharge 


through 1? 1 During its next ascent 


the valve will move another one-quarter 
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VALVE-FACE AND VALVES. RESPIRATION CALORIMETER ! ai 


turn to the other main outlet (WO) and 
will remain there during 198 turns, 
when it will complete its rotation. The 


of the other air receiver can, of 


ValVes 


ourse, either work in unison with these 
valves or be made to move exactly in the 
middle of the dwell By removing th 
keepel of gear 9a fb (] g. 3) ind subst 
iting the er part of the g makin 
it a continuous gear like gaa, the 
quoting valve will then make two consecu 


tive movements and dwell ninety-eight, so 
taking 1 per cent., or the air of one strok« 
one hundred, If on the gears attached 
) one air receiver all the teeth are re 
moved from 9a B and a continuous keepet 
substituted, making it like gaC, this will 
prevent the aliquoting valve from moving 
and so prevent the aliquot charge from 
being taken from the air receiver, thus re 


ducing the volume of the aliquot part t 
ject of having two aliquoting 


ports is to give more time for making an 


analysis. The aliquoting ports I and 2 
discharge into different analytic chambers, 


so that two operators can be working on 


the analysis at the same time Chis, how 
ever, added quite a little to the difficulty 
of accomplishing what was desired 

The annular space in which the air re 


ceivers work up and down is filled with 


mercury, and one annular space communi 


cates with the other by a large passage- 
way at the bottom, and also at the top, 
so that as the receivers rise and fall alter- 


nately the level of the mercury does not 


change. 





to 


In altering the stroke of the machine, ports and so out of the machine to erth 
the nuts marked YN, which are made of the main refrigerat r to the analytica 
different lengths, are also changed, so that chambers 
by removing the top nut which screws By sealing the air 1 vers with me 
directly on the side bars and removing nut the temperature of the air 1s not rats d 
Y from the yoke, replacing it by one which there is no_ tri vhich there 
corresponds with the amount of reduction have been in using pist na cylind 
of the stroke of the machine, caused by eithe were emical constituent 
changing ne pos n of the crank pin inged \ d \ been witl 

nd then « ipling Pp gall the air re pis < f the nec I 

ibri | mi g of th W 
_ roune eCXCeCE \ Ce 
he highe ) tt nachine t] ff. 
ce betw ) pre rr 
e oO S1ce I lie 
eiver W 1 ve cise " 
with the gage, and the ma 
chines v for « 





century ‘ 

v, ( l eering ¢ 
vert general wri 
H neth and \ 
, nal { 


& SK 
2 | 7 lo 
eiver will wor Was the bottom ot : ah 
the stroke hat irtening of thi a 
stroke has been from the top end and not . As 
from the bottom end that the r re 
eC1lvel re emp ed t evel rie 
natter \V it tik t iv be V1 Dp 
ge of the r tl g he machine 1 Qu 
he ports showt \ { ef d 
I ] g 10, passing e out de I d fl | 














PORT OPENINGS AT BASE OF CYLINDER RESPIRATION CALORIMETER 


receivers through the ports marked JP quire of him whether “he ever lubricated 
(designated by arrows in Fig. 10); there the ameniti f civilized life It wa 
upon, the air receiver descending, it goes intended be polite invitation to take 
out through the ports marked EP and a drinl Quite a regular attendant at 
into the space between the main valve and these early meetings of the Railroad Club 

5S Hy 


the aliquoting valve, then down through was a member in the supply busine 


the main port, as indicated by the arrow, would lly remain in the lobby outside 
or down through one of the aliquoting the meeting room, and with the door ajar 





I 300 


would catch the eves of different members 
who were railroad men and crook his fin 
ger, which had the same meaning as _ the 
cuphonious invitation of our visitor of 
former days In this way many exper 
ments in different kinds of lubrication 
were made outside of the Liberty Street 
rooms, besides those which were mad 
within; in justice to the members, though, 
it should be said that they rarely lost their 


bearings 
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P é 
If we make a comparison of some of to a very great extent, served their pur é 
the meetings of those days with our re- pose by exciting interest in subjects in 
cent ones, the contrast will be very great. which railroad companies and railroad of 
It was hard then to maintain interest in ficers were concerned 
the proceedings, although we sometimes The efficiency of discussion, of agita 
worked ourselves up into a high tempera- tion, or disputation—talk, if you choose 
ture, but these early members who kept to call it that—is of very great importance: 
up their interest in the proceedings, and in nearly all relations of life—the friction 
their allegiance to the Club and its ob- of minds against each other is like that 


jects, like Dickens’ character. deserved a of putting encrusted locomotive tubes into 


great deal of credit for being “jolly.” a rattler and revolving it; it knocks off 
Nevertheless, the proceedings of the Club, the scale and corrosion and makes them 














X When ¢hanying stroke-of machine, change these _ - 
lengthening pieces to correspond with change of } 


crank pin 


Y Level of mercury when machine is set for its 


longest stroke. 
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AND SIDE VIEWS OF RESPIRATION CALORIMETER. 
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clean and bright Men’s minds get en 
crusted with all kinds of delusions, mis- 
takes, prejudices and fallacies. Put them 
into an assemblage like this, and let them 
come in contact with each other, and the 
mental excrescences will be knocked and 
worn off and you may finally be able to 
take them out of this intellectual rattler 
clean and bright and leave the incrustation 
behind. It has been said that every as- 
sembly—except a Quaker meeting—in its 
prime intent and use is a talking body 


The word “parliament” is composed of the 


word “parley’—which means to speak 
with another—and a suffix It has been 
said, too, that in most controversies there 


ai: : 
\ 


FIG, 4 


is some truth on both sides, and therefore 


the purpose of discussion is bring out 


the truth on each side. Dr. Holmes said 
that not only are there two sides to all 
questions, but he thought most subjects 


are at least hexagonal. 


lo make the biographical part as brief as 
possible, it may be said that, if the family 


Bible tells the truth, your speaker was born 


on the 28th of March, 1835, in Hanover, 
York County, Pennsylvania. His ances 
tors were of German origin and came to 
this country in 172! An ancient docu 
ment, which has survived to the present 
day. is a certificate, written by a burgo 
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— 
-“ 
— 


testifies to the 


mast 1 (seri ny whic | ’ < 
good character of the original Forney who ul \ vs ago he told me 
emigrated to this country in 1721 and who © fidence t ( g lent t 

was said therein was a tailor—but a chinery Fifty y Q ] wert 
reputable man—and worthy of confidencs en ( \\ ( 

\ little incident happened a few years f oneselt Q yea nd exper 
ago which shows the influence heredi \ ence ind v ) g t re 
Your speaker then had rooms in a building — places of life wa vey ) Say, Il 
within gunshot of this place, the first floor behalf of cley \ t if v of 
ot which was occupied by tailor shop ul want ery f a youth wl 
4t one time while he was an occupant hinks he hig ent for machin 
there, the tailors employed in the shop vy,” I know where the ich a on 
had a strike and put out pickets to prevent 
new men from going to work in their During my employ nt on the | ) 
places, Of course the lodgers in the rooms, Central Railroad their shops wer iter 
your speaker among the number, had C] g ‘ w he the pres ) 

; 
>. 
» 
\ 
A - 
\ 
y 
en > 
J . \ 
_ v 
ma torm of Wheel for Aliquoting 1 1v0 ] 
Used for one Cylinder with Form 9°/ 
5 for other Cylinder 
\ , \ ’ ; 
. —y» 
ea, Yee 
5 4 
& : [ }0 
f tr 
Form of Wheel f 
¥, Ali quoting 1 200% 2 
FIG. 3 dimer ¢ 
qQ 
Form of Whe r Aliq - 
1-100 P 
> 
~~ 
A y \ , 
Mppipp ss” 

ALIQUOTING GEARS FOR RESPIRATION CALORIMETE! 
casion to go to and from their apartments  seng tio \ d | w how 
several times a day The pickets were light events sometimes lead to more im 
Germans and must have been observant portant ones, it will be explained that my 
men, because on four different occasions boarding place was then in Wabash av 
they hailed your speaker and inquired, nue, near Washington street, a locality 
“Sind Sie ein schneider?” that is, “Are now covered with skyscrapers, and my 
you a tailor?’”” So you see blood will tell daily walk was on Michigan avenue to and 
after the expiration of more than 180 from the shops. The track of the [lin 
years Central road then extended on piling ove 

When the age for going to work arrived, the lake, and from the shops to the station 
locomotives filled my imagination, as they which was then about a mile farther nortl 
have that of many another boy, and I had There were at that ti he road sot 
then somewhat the feeling of a youth who four-wheeled switching engines” whi 
runs the elevator in the building whicl eighed ab 20 tor nd had f 
is now mv home He is ambitious and vheeled tender These engines wou 
has been pestering me about getting int | vatr ' e heavi yg 
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wheeled American engines with four cou 
pled wheels and weighed 30 tons. In my 
daily walks in pursuit of Chicago nutri- 
ment, I saw these switching engines#@back 
ing to the 


was in plain view. 


shops on the track which 
The 
“Tf the littl 


up 
question cons¢ 


quently came to me, engines 


will pull as much as the big ones, why are 
little 


service?” \s 


ised road 


road 


the ones not in general 


the in this location 


Michigan avenue 


lers 


was in plain view from 


and the engines and ten showed dis 


tinctly in side elevation while running to 


and tro, it was apparent that having a 
short wheel base they were ver\ Inst¢ idy 
The idea then occurred to me hy not 
connect the engine and tender by a rigid 
frame and put a truck under the tender? 


This would give a wheel 


steadiness, and retain the whol 
and 


wheels for adhesion. This was the 


the boiler engines on the driving 


origin 


of what has since been known as the ‘‘For- 


ney” engine. 


he story would be too long to tell here 


of the subsequent efforts to secure a pat 


ent and have it put into of the dis 


wse, 


couragements, of the futile objections 


which were made to it, of the stolid im 


perviousness of railroad men to the rea 


soning and the d: 
and 


ta brought to prove its 


merits, how after ten vears of the 


patent had expired it was adopted on the 
1 New York 


railroads of 
n the standard engine for 


elevated 
be 


service 


and has 


that kind of 


here and elsewhere ever since, un 


1 


til now it is being displaced by electricity 


the 


Perhaps you will excuse vanity of a 


man most of whose life is behind and very 
little before him, and who is fond of talk 
of 
The first ele 
was the old 
op 
cable and the 


ing. if he tells a little of the he 


story 
introduction of this eng 
New 


ol 


ne 
York 
which 
As the 


company both failed, new parties took hold 


vated railroad in 

Greenwich Steet | was first 
erated by a cable 
of the road and abandoned the cable and 
substituted for it little four-wheeled loco 
motives with inside cylinders and crank 
When the Sixth 
line was built it became an important ques- 
ot 
whom many of 
of 


countershafts. Avenue 


to determine what kind locomo 
to Col. Ricker, 


vou will remember, was then 


tion 
tives use. 


manager 


the line, I, of course, considered it my 
special vocation to interview him and us« 
my most convincing and persuasive argu- 


ments to induce hi adopt eight 


wheeled engines of my plan instead of 
those with four wheels Various objec 
ions were made to mine—one that they 
would not run equally well both ways 
round the curves of 90 feet radius, which 
were then and are still in use on the road 


To meet this objection I had a model made 
of 


scale ¢ f the 
built a 


a small 


running gear 


my engine, and model track with 





an incline and a cur corresponding to 
the foot of the 
laid off 


of its length, so that by taking the model 


those on the road at in 


cline. The curve was in inches 


up the incline at a certain point and let 
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around 


be 


and then turning it 


could 


anc repeating tl operation, it 
seen which way it would run farthest on 
he curve be most lable to run off. 


model it 
difference 


the habil 


Iissctn ‘t F thea 

adjustment of ie 
1 : er 

seemed to make Littic oO! no 


In the resistance curve or 


tv of the model to run off the tracl 
vhether its truck or driving wheels were 
iead This model was exhibited to vari 

ous authorities of the road and remained 
: : 

In my om tor some weeks The rails 
( sisted I ars ft iro planed l 
their edges at d screwed fast to pieces ¢ f 
vood between them. The room was warm 
nd the wood well seasoned. One day 
1 mp nt hor ty was isked to see 
he model work It ran off the track 
every time it was let loose Afterwards 


the reason was found to be that the wood 


between the wheels had shrunk sufficiently 


to narrow the gage of the rails so much 
hat the flanges of the wheels would not 


stay between them. The result was that 
on that occasion your embryo lecturer 
shrunk good deal more than the wood 
had 

Finally, when the time came for order- 


the board of directors 


gines, 
the matter to two experts, 
who, if my recollection is r Mr 
Wm. Buch: nd Mr. Octave Chanute. 
The decision of one of 


‘ 
¢g 
agreed to refe1 


1 
ght, 


were 
inan a 


. . 
them was in tavor 


of four-wheeled engines and the other in 
favor of the eight-wheeler, so we were all 
vhere we were before It was then deter- 
mined to call in ten experts, master me- 


id locomotive builders, to sit on 


the question. This was done and five de- 
ided one wav and five the other. The 
company was about to order twenty en- 
gines when this tie of experts occurred 
Old David Dows was a member of the 
Board. He solved the difficulty by pro- 
posing to order ten engines of one kind 


the other, which was done, but 


a 
no more tour-wheelers were ever ordered 
afterwards. The engines then came into 


use and your lecturer’s pocket had a new 


hin lining added to it It was astonish 
ing, though, later on, how obvious the 


merits of the engine became to the public 
[ patent had expired 


It is unpard nable fi a person to boast 





about himself, but we tolerate boasting 
hen he talks about his children When 
S progeny art out to die, if we are 
considerate, we encourage him to boast of 
them because seems then to do him 
good May I « similar privilege 
Ww, as e engines oO the elevated rail 
road w : » the cemetery of all 
locome ves, the scrap pile 
My boast of the good service pet 
formed by these engines during their many 
vears of service Day by day, month by 
month, ve veal v have been in uss 
hauling trains only a few minutes apart 


stopping every few blocks, and yet how 
are it is that a train is delayed by the 
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service, day and 
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ten that “the chief result gained by experi 


ence of life is clearness of view.” It 


said, perhaps more truly, that 


might be 


experience gives Us a More correct appre 


ciation of the relative importance of 
things lo a young boy it appears to be 
i matter of supreme importance whethet 
1 not he should have ice cream, Later 


on, going skating and swimming are up 


permost in his mind; then the speed of a 
boat and the size of his muscles may oc 
cupy his thoughts. Later, the results of 
business ventures scem to be the most im 
life 
backward fifty years nearly all such events 


portant events in But in looking 
have been submerged in the past. 


Youth, it 


time of the mind, the time during which 


has been said, is the spring 
the seeds of truth should be sown, because 
our consciousness is then lively and open 
to every impression. That is the time for 
forming fundamental conceptions and lay 
ing down the ground-work of thought. 
This is developed by experience and later 
on in life what a man has in himself is 
the matter of paramount importance. 

But the 


pensations 


greatest of all external com 
the 


with age is the possession of friends. Lord 


for decline which comes 


Bacon said that “the two noble fruits of 
friendship are support of the judgment and 
With 


sciousness that every friend is a blessing. 


peace in the affections.” the con 


[ look upon this audience to-night with 
protound gratitude, feeling that our com 
York Railroad Club 
during the past years has made us friends, 


radeship in the New 


and in the words of the poet I can say: 


The old friends, the old friends, 


We loved when we were young, 
With sunshine on their faces 

And music on their tongues! 
Phe bees come in the summer flowers, 


Che birds renew their strain; 
But old friends, once lost to us, 
Can never come again.” 
It may be that in the future we will have 
oceasion to exclaim: 
“O, weary, weary, drag the years 
As life draws near the end; 
\nd sadly, sadly fall the tears 
For loss of love and friend, 
But we'll not doubt there’s good about 
In all of human kind; 
So here’s a health before we go 
To those we'll leave behind.” 





A New Friction Countershaft. 

The 
countershaft designed for driving lathes, 
In this 


illustrations show a new friction 
millers and other machine tools. 


countershaft both forward and_ reverse 
motion are obtained by one belt, thus do 
ing away with the extra belt and pulleys 
required in the ordinary form of reversing 

This 
stiffer shaft, 
space is taken up by belts, and fewer pul 
The 


coun 


countershafts makes possible a 


shorter and less overhead 


required on the main line. 
that 


leys are 


makers claim, moreover, this 


tershaft will reverse under 


a load quicker 
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than a two-belted countershaft, for, as the 
load is always on the one driving belt, the 


slack and stretch of an idle belt does not 
have to be taken up when reversing. 

The hali-tone, Fig. 1, shows the com 
showing the 


Fig. 2 


plete countershaft, 


various parts. In Fig. 3 a sectional view 
is given, showing clearly the arrangement 


The 


with 


of the several parts upon the shaft. 
here correspond 
those in Fig. 2. It will be noticed that in 
the section both forward and reverse fric 


reference letters 





September 11, 


IQO2 


with three studs on which are carried 
fiber pinions J acting as intermediates be- 
tween the internal gear ) and spur gear 
H. Tevo collars K K, provided with ad- 
justable rings, are pinned fast to the shaft, 
sufficient space being left between the col 
lars and the hubs of — and J to allow all 


frictions to slide free when not in 


The adjustable rings on the 


three 
operation, 
collars form abutments for the fingers L, 
by means of which the frictions are forced 


against the gripping surfaces in the pul 

















FIG. I. NEW 


tions are shown in contact with the driv 


ing pulley. In operation, however, these 
frictions can never be engaged at the same 
time, for when the shipper rod is moved 
to throw in one of the frictions, it re 
leases the other, if it is not already disen 
gaged. 

Referring to Fig. 3, 4 is the shaft to 
cast-iron sleeve B. 


which is secured a 


This sleeve serves as an oil reservoir and 


forms a bearing for the driving pulley C, 


FRICTION 


COU NTERSHAFT. 


ley C and rim G. The fingers are 
ated by 


means of the forks \ on shipper rod O 


oper 


the sliding cones 4, moved by 


shown in Fig. 2. 

In Fig. 1 all frictions are disengaged 
and the driving pulley is free to rotate on 
its sleeve. When it is required to drive 
the countershaft ahead, the shipper rod is 
moved to the friction J 
with the pulley, and thus locking pulley 


shaft While the shaft is 


left, engaging 


and tegether 











t 


at 

















FIG. 2. 


the enlarged end of the sleeve and the 
thrust bearing and collar at the opposite 
end preventing end movement of the pul 
ley. J is an internal gear, turned on the 


outside to form a conical friction, and 
bored to slip over the hub of the pulley. 
FE and F are frictions which are feathered 
to the shaft. 
to the hub of a gear H/, the latter being 
bored out to run on the large end of the 
On the hub of 


plate /, which ts 


G is a friction rim secured 


sieeve B. gear HH is 


mounted a provided 


DETAILS OF 


COU NTERSHAFT. 


running in this direction, the gears D, H 
and J rest inert upon the pulley hub and 
sleeve. 

To the 
moved to the extreme right, releasing fric 
tion F: 
G, and friction D with pulley C. 


reverse the shaft shipper is 


and engaging friction F with rim 
The in 
ternal gear then runs with the pulley and 
drives in the opposite direction, through 
the intermediate gears J, the spur gear H 
As this gear carries fast upon its hub the 


rim G, to which the shaft is clutched by 
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the friction F, the shaft must now rotate 
with the gear. The gear H being much 
smaller in diameter than the internal gear, 
the shaft runs on the reverse much faster 
than it 
returned to the position shown in Fig. 1, 


leaves both frictions disengaged and the 


runs ahead. The shipper, when 


driving pulley running freely on its sleeve. 

The plate J is larger in diameter than 
the pulley and forms a guard to prevent 
the belt 
and rim G 


from catching between the pulley 
It also serves as a cover for 
the gears, which are packed in grease that 
renders them noiseless and also serves as 
a lubricant for the bearing. 

This countershaft has received the sever- 
est tests for over a year in various shops, 
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their part, seem to be able to grasp the 
principles enough to make their work val 
uable. With them the possibilities are 
much greater than the fulfillment Che 


number of these is quite large 
When the 


often think of a boy I knew in my infan 


third class comes to mind, I 


He was large and often quite impor 
to 
A very slight ac 


cy. 


tant acting and often gave utterance 


high-sounding phrases. 
that 
any 


quaintance showed his mind was a 


blank 


went and in so far as having any power 


In so far as reasoning powers 


to see things in their proper relations to 
the of 
in talking of him called him a 


rest the world, The other boy Ss 


“natural.” 
a third class of “natural” me 


So there 1s 
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“I guess that’s about five-eighths in the 
middle And he gets a piece of five 
eighths iron 

“Let me see a piece that is about six 
eighths ry that. Now I want it bent 
just like this wire, only it wants to be 


about so long when it’s done,” holding out 


his hands to show the finished length 
When that piece was done there were 
others; some that had pasteboard pat 


terns and some that had to be taken away 
at each bend to try on something and be 
returned for further manipulations 

The 


chance 


favored with a 
ot 


was a man at the bench, and he found it 


next to be 


to 


one 


increase his stock patience 


took all that he had to keep on filing and 


twisting without the slightest idea as t 
what was wanted 
After several such visits it came out 


little by little, that this man had invented 


a wonderful device for taking the thin 


film of ice off the rails of a railroad track 
and so greatly facilitating traction in freez 
ing Phis 


somewhere in 


device fasten 


of 


weather was to 


on front the driving 
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and has proved highly satisfactory, It 
Smith and is 
made by the Smith Single Belt Reversing 


Countershaft Company, Melrose, Mass. 


is the invention of Chas. F., 





Echoes from the Oil Country. 


HELPING AN INVENTOR. 

He 
a billiard room as a means of securing an 
He Was a 
though; his friends said so, and so did he. 
That term “natural brings up 


two—yves, I may say three—classes of indi- 


He was a middle-aged man ran 


income. “natural mechanic,” 


mechanic” 
viduals 


The first is the man 
chanics as others take to music and whose 


who takes to me 


greatest is in into its 


depths. 
with 


delving 
I have had very limited acquaint- 


pleasure 


ance this class, but have known a 
few in it. 
The takes 


without any special education or effort on 


second class in those who, 





Vil Chambe 
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3. SECTION 


rHROUGH 


COUNTERSH AFT 


still 
You may classify 


chanics, and some of them are met 


with once in a while. 
this one that I am going to tell you about 


as you think best. 


His first appearance that I remember 
in the shop was when he was inflicted on 
the blacksmith. That worthy was quite 


a bit puzzled by his important and mys 
terious air, and even more so by his efforts 
It isn't 
always easy to know what a man has in 


to explain what he wanted made. 


mind by looking at a piece of bent wire 
and following gracefully made shapes that 
Not 


in 


are formed in the air by the finger. 


knowing whether the informant has 
mind a post hole digger or a burglar’s in 
strument does not help to make the matter 
clear. 
“How large iron shall I use for this?” 
“Why! Oh! Let me What 
would you that?” (holding 


finger ). 


' 
see : size 


call up a 


184 


FRICTIONS 


a 
ion an Mu n 
wheels and was to leave the rails absolute 
ly clean. He had letters to show that for 
a device that would do this with safety 
and certainty a large amount would be 
paid. He had come to look on $50,000 as 
a very, very small sum indeed. To judge 
from some of the letters, millions were 
waiting on him All he needed to do to 


get them was to “perfect a few mechanical 
details.” 
Not being 


mechanic, some of 


still, the 


a trained 


these gave him troubl idea 1s 


the main thing, you know. Any man whe 
is a mechanic can improve after a genuine 


He 


well enough posted not to trust such peo 


inventor has invented the idea was 


ple much, for hadn’t he read how neces 


sary it is to deal only with reliable firms 
so as to not fall a prey to the unscrup 
ulous. I have yet to meet a man working 
in a shop who ever took advantage of an 
inventor getting work done That he 





a ee 


1300 


might not be under obligations to anyone, 
he always paid for all work done before 
leaving. Some of it took lots of time, yet 
I believe every man that touched his work 
was ashamed of the results as they left his 
hands. 

Rumors began to reach the shop that he 
was putting these contraptions on the yard 
engines, and incidentally that the rail- 
roaders had better cigars than usual and 
more of them, and that things stronger 
than cigars could be had by a little ad- 
miration of certain devices, etc. Pieces 
began to come back badly twisted, and 
finally the place was reached where this 
geni s began to ask for advice, which was 
not freely given. Doing work one was 
supposed to know nothing about was one 
thing and helping a man to throw away 
his money, and perhaps wreck a train, was 
another thing entirely. 

Inventors, the “natural born mechanic” 
style, are strange people, some of them 
and have to be handled with the greatest 
of care to be handled safely. The black- 
smith was a man of broad mind and keen 
insight, and after talking with the fore 
man and finding his views of the matter, 
that worthy decided that some steps should 
be taken to save this genius from himself, 
so he had a talk with the man at the 
bench, and when the next lot of work was 
brought in it found them ready to make 
an effort toward making it the last one. 
The blacksmith set the ball to rolling. 

“It’s almost useless for any ordinary 
man to try to make a radical improvement 
like you are working on. There are lots 
of smart men who would do the thing in 
such a different way that they would work 
all arqund you and you would get noth 
ing,”’ said he. 

“You don’t think there is anyone around 
here that could get up a thing like that, 
do you?” the genius asked, with a slight 
accent of anxiety in his voice. 

“T hardly think any of our men would 
be likely to do it in the way you have, but 
we have some pretty smart men working 
here. That man on the bench is a thor- 
ough mechanic and he is thinking all the 
time. He knows lots more than you may 
think by looking at him. You should talk 
to him sometime when he is dressed up.” 

This evidently impressed the genius, as 
he was very secretive. When he got up 
to the bench man: “Have any of the rail- 
roads stolen your invention yet?” he was 
asked 

“T guess I'm in more danger from some 
of the lazy, unprincipled rascals around 
this shop that I am from the railroads,” he 
replied, stiffly 

“You don't imagine that anyone around 
here has any money to waste on it. doa 
you? It is lots easier to-let you do the 
experimenting and after awhile to get up 
a good one if such a thing is wanted. I 
am willing to give you one pointer for 
nothing, though. When you make that 


thing float along without support, like 
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Mahomet’s coffin, you will be one step 
nearer done than you are now.” 

“TI believe you have been trying to get 
up a machine yourself, blamed if I don’t.” 
And it did not take him long to get away 
with the job. 

He had to get a piece that the black- 
smith was forging. ‘“‘Do you know, I be- 
lieve you were right,’ he said in a confi- 


dential whisper. ‘“‘That fellow on the 
bench gave himself away. I can _ see 
through him now, and he won’t get an- 
other chance to get at my ideas. I'm 


awfully glad you warned me.”’ 

When paying for the job he told the 
foreman that he wouldn’t be in any more. 
“T’ll give this up entirely before I'll let 
some fellow without brains of his own 
steal it,” he declared. 

“You don’t think anyone in here would 
steal that, do you?” 

“Think it? I know it. That fellow 
over on the bench would have done so 
long ago if he had any money to work 
with; but he won't get any more chance.” 

“Tf all he needs is money he will soon 
have it. He is rich. Owns farms and 
bonds and has money in the bank. Just 
works here because he likes to and wants 
to wear out his old clothes. If I had half 
the money they say he has I would never 
work any more.” 

This was the last straw, and the inven- 
tor hastily wrapped up his treasures and 
fled. The last I heard of him he was 
posing as a hero. The world was minus 
a valuable invention, but he had blocked 
the designs of his enemies, so that made 
him feel good. Perhaps some day he may 
get his mechanical eyes open. 

There is nothing like a little tact in 
dealing with such people. If the swelling 
of their heads should be reduced too sud- 
denly the result would be disastrous. I 
once got the ill will of an inventor Ly try- 
ing it. He had a machine tn his mind that 
would be grand. He knew just what it 
could be made for, also just what it would 
sell for. He also knew how many could 
be used in the United States. Anyone not 
using them when once they were intro- 
duced would have to go out of business. 
If the machine worked as he knew it 
would, the above was all reasonable 
enough. When the market was supplied 
he would have $7,000,000 profit; but to be 
very conservative he would only figure it 
as $4,000,000. 

I mildly hinted that he should not expect 
more than two or three hundred thousand, 
although, to keep peace, I was willing to 
call it half a million. This he would not 
for a minute condescend to, and as that 
was all I would concede he expressed 
some very radical opinions of my good 
sense and judgment. The value of that 
idea up to date can best be expressed by 
the algebraic minus quantity that has to 
have considerable value added before it 
becomes anything. 

Perhaps some of the inventors who have 
time to spare would like to perfect this 
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ice scraper. The idea was to get up a de- 
vice that would run close to the rails 
without touching them and remove any 
film of ice formed by rain freezing on, or 
by what would be left after a snow plow 
had done its best. While it must not touch 
the rails, it should come so close that the 
rails would be left absolutely clean. The 
imperfections of railroads and locomotives 
made some of the details needed to carry 
out the idea a trifle hard to get entirely 
satisfactory. W. OsporNe. 
Elevator Safety Appliances—IV. 
RY WM. BAXTER, JR. 

The wedge and roller safeties described 
in previous articles bring the car to a 
standstill very abruptly when they come 
into action. With the roller device the 
motion of the car is arrested within 2 or 3 
inches. The wedge safety will not pro 
duce so sudden a stop because the dog 
that throws the wedge into action will 
shave down the side of the guide for a 
distance that may vary between 6 and 12 
or 15 inches, and the wedge and car will 
descend as far as the dog goes. The triple 
grip safety permits the car to descend 
still further before coming to a state of 
rest. With slow-running elevators, a safe 
ty that stops the car suddenly can be 
used successfully because the safety gov 
ernor can be set to act at a low ve 
locity, and when such is the case the prac 
tically instantaneous stoppage of motion 
is not objectionable, considering that it 
only has to be contended with when some- 
thing goes wrong with the apparatus 
With fast-running elevators, however, a 
sudden stop may be even dangerous, owing 
to the fact that the governor must be set 
to act a very high velocity; hence, in such 
cases, it is desirable to use a form of safe 
ty that will arrest the motion gradually. 
The triple-grip device accomplishes this re 
sult in a very satisfactory manner, but 
as it can only be used with hardwood 
guides, it is not available for high build 
ings in which iron guides are provided. 
For such installations the most approved 
type of safety is actuated upon the prin- 
ciple of a brake that goes on with a light 
pressure at the beginning, which is gradu- 
ally increased until the frictional resistance 
becomes sufficient to arrest the motion of 
the car. This device is known as the 
clamp safety, and is shown in one design 
in Figs, 1 to 3, this being the construction 
used by the Otis Elevator Company. 

Fig. 1 is a plan, Fig. 2 a side view, and 
Fig. 3 an end view of the plank. As can 
be seen in Fig. 1, the jaws that form the 
brake clamp swing around a bolt A and 
are forced against the sides of the guide 
by means of the toggle links B. Under. 
the center of the car a drum is placed 
around which is wound a hemp rope that 
is attached to the governor rope. When 
the latter rope is caught by the clamping 
jaws of the governor, it pulls on the rope 
wound around the drum of the safety and 
thus rotates this drum. The rods upon 
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which the drum revolve are threaded right 
and left hand, so that as the drum revolves 
it forces the rods 
spreads the toggle links B and opens the 
The further 


out endwise and thus 


inner ends of the brake jaws. 


the elevator car descends after the gover- 
nor rope has been caught the more the 
safety drum is revolved and the tighter 


" 
i] 
iF 
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other end into a nut that is kept from turn- 


the overha 
The 


in Fig. 3 


ing by 
form of this nut is 
The 


drum case 


shown 


inging top of the actuating 
clearly 
threads on the ends 


a 


gency 


bevel g 


ter being mounted upon 
shaft 


lever E 
ears K and L are provided, the lat- 


whicl 


130 


In place of the latter the 


a short vertical 
end 


terminates in an M 





























Oo 


FIG 

















id f 5 é ~ 
OO Y Cy Q) 
Saf —U —_U 
im s M mist 
Jom Pons J 
FIG. 1 
CLAMP SAFET\ 
the brake jaws press against the sides of of this — rod are of nuch great 
the stationary guides, until the force be- pitch than those cut on the ends that pass 
comes sufficient to stop the descent of the through the drum, so that turn is suffi 
car, cient to spread the toggle jaws as far as is 
At one end of the safety drum a flange is required to develop the full braking force 


provided into which a number of holes are 
drilled so that should the called 
into the be 
turned backward to its normal position by 
holes. The 
as to run with as small 
the 


account 


device | le 


action at any time drum can 


inserting a bar in these brake 
clamps are made so 
guide 


the 


them and 


that 


a clearance between 


practicable, and on 


as 


total movement required of the toggle jaws 


put the brakes on with sufficient fore: 
to hold the car is small, so that the pitch 
of the threads cut on the ends of the rods 
that the drum revolves around is small 
To put the brakes on with sufficient force 
to hold the maximum load we car can 
carry requires about 2'2 turns of the drum 

The lever E, shown in Fig. 3, is poder 
as an emergency device to enable the op 
erator in the car to apply the brakes, if 
for any reason the drum fails to do the 
work. The lower end PD of this lever is 
connected with lever C by means of the 
connecting rod ( As is shown in Fig. 2, 
C is fastened to a short rod threaded 


end screwing into the cast 


both ends 
ing that 


. one 
links B and the 


holds the toggle 


To through the turn, 


swing lever ( 


lever E has to move through 60 degrees, 
reaching the position & 

The way which this safety is con 
nected with the safety governor rope is 
clearly shown in Fig. 4. The clamp at 
ihe top of the elevator car grips the gov 
ernor rope with sufficient force to prevent 
ts slipping under ordinary conditions, but 
when the governor goes into action and its 
grip catches the rope the car clamp is un 
able to hold it, and as a result the safety 
drum rope is unwound and the brakes g 
on and bring the car te pina distance 
that may be anywhere from 1 to 2 
times he mitere! I ( safety 
dru ‘ ding the weig the cat 
it the time 

\nother desig or toggic Clamp safety 
which is made by tl Morse- Williams 
Company is shown in Figs. 5 and 6. As 
will be noticed, it is quite different in the 
details of construction from the Otis de- 


action is the 
in the Otis 
the 


sign, although the principle of 
The drum 


muttes 


guards used 


Same. 


design are and so is emer 
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formed to receive a socket wrench which 
is inserted by lifting the plate P. This 
device cannot be used in the same manner 
as the emergency lever / and is intended 
simply to provide means for releasing the 
brake after it has gone into action. The 
way in which the toggle jaws are held and 
operated is also different from the first 
described design. In place of the swivel 
stud 4 the curved bearings aa are provid- 
ed, and the jaws are held from spreading 
by means of three bolts H. The inner ends 
of the toggle clamps 4A B are forced apart 
by drawing the wedge E between the ends 
D,and springs JJ are provided to press the 
ends /) together when the clamps are in the 
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have a small clearance the amount of wear 
they would be subjected to if they rubbed 
against the guides, would soon increase 
the clearance to such an extent that the 
safety drum would have to rotate through 
a greater number of turns than is advisa- 
ble to apply the brakes with full force. 
One feature of the clamp safety that 
makes it very desirable for use in con- 
nection with electric elevators, and with 
some forms of hydraulic machines is that 
it can be readily arranged so as to act 
when the car is running up as well as 
when it is running down. Tuis feature 
is really indispensable with electric elev- 
ators of the drum type, which is now used 
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the up trip as well as on the down trip. 
all that is necessary is to provide two guid- 
ing sheaves A, Fig. 4, for the safety drum 
rope, so that the rope will be pulled and 
the drum unwound whichever way the 
governor rope may be running. In addi 
tion to this change, the governor must be 
arranged so as to be double acting—that is, 
so as to grip the rope when the speed ex- 
ceeds the limit, no matter in what direc- 
tion it may be running. 

A double-acting safety governor, of the 
type used to hold tne car on the up as well 
as the down motion, is shown in Figs. 7 
and 8, the first figure being a vertical ele 
vation and the second a plan. With this 
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normal position. The brake-shoes proper, 
which are marked GG, are pivoted at dd 
for the purpose of permitting the shoes to 
press evenly over the whole surface of the 
guide, as can be clearly understood from 
Fig. 5. The spring C acts to hold the 
clamping jaws apart so that they may not 
rub against the guides. In Fig. 6 the 
regular guide upon which the elevator car 
runs is drawn directly under the safety 
plank. Inthe Otis design shown in Figs. 1 to 
3 no guide is shown, but they are provided 
in practice, and the brake-shoes do not per- 
form the duty of guides as well as a safety 
device, as might be inferred from an in 
spection of the drawing. As a matter of 
fact, it would not be advisable to permit 
the brake-shoes to come in contact with 
the stationary guides, because as they must 











FIG. 6 


ANOTHER DESIGN OF CLAMP SAFETY. 


almost exclusively. With such machines 
the weight of the elevator car is over 
balanced, so that if the elevator is running 
up with a light 'oad the balance weight 
actually lifts the car, and if, while ascend- 
ing under such conditions, anything should 
go wrong with the hoisting apparatus, the 
balance weight would drop to the bottom 
of the building and the car would be shot 
up to the top of the elevator well and 
would strike against the overhead framing 
with such force as to probably do serious 
damage. If the load in the car were great, 
the car would drop in the event of a run- 
away, and in that case the safety would 
have to come into action on the down 
trip, while with a runaway with a light 
load the device would have to act on the 
up trip. To make the clamp safety act on 
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governor, if the rope is running down 
ward on the left-hand side, the clamp at 
A will come into action and grip the rope, 
while if the rope is running in the oppo- 
site direction the clamp at B will grip it 
This governor acts upon the same prin- 
ciple as the single-acting governor that 
was described in a previous article; there- 
fore, it need not be explained in detail 
here 





Notes on Crane Design. 
BY A. D. WILLIAMS. 

The track wheels have a great deal to 
do with the successful use of a crane, In 
the perfect set of wheels all will be of the 
same diameter, each one a true circle and 
therefore all will have the same circum 


terence. In practice, the effort should be 
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made to have the wheels of the same cir 


cumference, even if the calipers show a 


slight difference in diameter between the 


and different of the 
wheel. It 
the crane should move at the same speed, 


of 


wheels parts same 


is desirable that 


otherwise it gets out line, consumes 





both ends of 


{ 
A 
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should not be used except for repair pur 
Chey 
iron 


“he 


poses, to keep a machine running 
Chilled 


ona good runway 


are soft and liable to break 
wheels are durable 
chill should be kept from the flanges, but 
if the crane is to be used to pull the run 


it hardly matters what kind 


Wav to gage, 
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DOUBLE ACTING 
extra power in driving, due to binding of 
the shafting and grinding of the wheel 
In the the track 
wheels alone are depended upon to hold 


flanges. modern crane 
the crane in line as well as traverse it, but 
the 


used simply to support the machine, it be 


in earlier cranes track wheels were 


ing traversed by means of racks bolted to 
the runways in which gears on the crane 
meshed. This method was a good one, 
Che 


not get out of line, but as a means of mo 


but rather expensive. crane could 


tion it was unnecessary and that forced it 

out of use. 
sridge track wheels range from 18 to 

36 inches in diameter, trolley wheels from 


Wheels large 


24 inches diameter down. 


than 30 inches are seldom necessary 
Double-flanged wheels are ordinarily em 
ployed, but double-tread wheels with a 


central flange and in some places single 


] 


flanged wheels are used Iron and steel 


castings are employed. Gray iron whi 











SAFETY G 


VERNOF 


of a wheel is used, the anges will give 
Steel wheels will carry about 
load 
dimensions 


The 


instead of breaking off will be 


out rapidly 
chilled 

Phe 
flanges 


50 per cent. greater than 


wheels of the same 
tread, however, wears faster 
gradually 


which, if 


rolled over on a poor runway, 
the driving gear is mounted on the hub, 
forces it over and in time it will cut the 


track beam and cause a particularly nasty 
repair 1ob 

The common practice is to make all the 
wheels on a crane a fairly close fit on the 
head of the rail, allowing only sm 
amount of clearance \ better method is 
to make the wheels on one end of th 
crane as above, those at the opposite end 
being given a tread about two inch 


wider. This permits variations in the run 
way without binding the machine, which 
will run easier and stay in line just a 
well, if not better than with the isual 


rrangement 


I 309 


No general rules c: be gi 


portioning ( ‘ r he liametet 
can vary considerably, but the nes 
of web depends on the maximum wher 
load and the diameter ot whee ry 
web is in compre ( d sh d pt 
portioned on this basis. The rim must be 
heavy enough to carrv the Ik ad CAC Side 
of the cente he tlanges should be from 
to I ches in depth and should neve 
be thinne the root that . | ’ 
amount of metal in them depending up 
the diametet Or the wheel Car-whee 
practice furmishes a good guide ») many 
of the details hie web should be stif 
fened with ribs, preferably curved ya 
to produce a rotary motion in the tluid 
metal, which assists 1 ecuring a cleat 
surface on the chilled tread he hub 
are usually made separate from the pattet 
SO that thev can be changed as dk sired 
suit the case in hand excessively long 
hubs are very apt to cause hidden shrinl 
holes or blow hol ( is much bette 
to use collars when necessary to fill in the 
spac Chis will ive rub. n the toun 
dry, and the expense of a bad casting i 
the shop will in many ises be avoided 


Large fillets are particularly 


+) 


Lyle 


le Junetion of the hub and rim with the 
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HILLED IRON CRANE WHEEI 
web. On heavy whee double web can 
be used with aval ( 


mmpanying dr: 


eral idea of recent designing 


chille dd 


teously 


practice in 
It was cour 


York Cat 


Iron wheel 


furnished by the New 


crane 


Wheel Works, of Buftal N. ¥ Thi 
oneern make ‘ arge number of the 
hilled wheels used for t] lass of w 
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[he load on a crane wheel may seem 
excessive, if compared with car-wheel 
practice, but the conditions are entirely 
different Crane speeds are relatively 
slow (300 feet per minute is about 3.4 
miles per hour). There are no frogs to 
be passed and the heating effect of brake 
shoes does not have to be met. The 
maximum load only occurs when the crane 
is used at its full capacity with the trolley 
at one end of its travel; this happens only 
at rare intervals in actual service, but the 
wheel must be designed for the maximum. 

In regard to current practice with crane 
wheels, one of 24 inches diameter and 
weighing 420 pounds, of chilled iron, was 
used on a crane whose wheel load was 
given as 45,000 pounds. A steel wheel of 
the same diameter, but weighing 460 
pounds, was used on a machine whose 
tated wheel load was 65,000 pounds. 

\s to the maximum wheel load, it is 
hard to set a limit, except that fixed by 
the materials themselves, but it should be 
kept as low as possible. For cranes of 50 
tons capacity and over, eight track wheels 
should be used, and this is sometimes de- 
irable on 4o-ton cranes. For lighter ma 
chines four wheels only are required. Gen 
erally only two track wheels are driven, 
but on heavy machines four drivers may 
be employed 

The weight of rail used depends on the 
maximum wheel load to be carried. As 
the rail is supported at all points by the 
girder, it can sustain a heavier load than 
when carried on ties laid at intervals. An 


approximate rule for the carrying powet 


f a rat 
2,200 | / 
L = load in pounds 
] moment of inertia of rail. 
This rule is based on the fact that it 


agrees with the weight of rail used in 
practice. The moment of inertia of A. S. 
C. E. standard rails is given in the Car 
negie Company’s Pocket Companion 

There are several methods of fastening 
the rails to the girders, among which are 
clips or washers fitted to clamp the rail 
down, secured by through or tap bolts 
Light rails are sometimes held by tap 
bolts through the flange. Hook bolts can 
be used, which catch on the edges of the 
girder and pass diagonally through the 
web of the rail, a special washer being 
used. This fastening allows a _ certain 
amount of adjustment. Rail fastenings 
are usually spaced at 2-foot intervals 

End stops are used at the end of run 
way and bridge rails, being generally fast- 
ened to or formed by the rail being bent 
up. As the crane is liable at times to 
strike them with considerable violence, 
they must be well secured. Collisions with 
the end stops usually occur by accident. 
oversight of a busy operator, or a high 
wind may start a yard crane on the run- 
way. In some places the stops are bumped 
to throw the crane back into line. A good 
stop is much cheaper than the repair bill 
after one has failed. 
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A New English Type of Universal Limit Gage. 

At page 179 we published a description 
of a type of limit gage which had been de- 
veloped by the Newall Engineering Com- 
pany, of 36 Featherstone street, London, 
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in Fig. 1, and by a screwdriver the point 
which carries the dial is adjusted the re- 
quired amount above or below the stand- 
ard to give the lower limit of size, and is 
then locked. The dial and zero are then 

















FIG. I rHE NEWALL 


E.C. The gage there shown was intended 
to be adjusted to fixed bar limit gages 
which, as supplied, are ground to the 
maximum and minimum d-ameters for 
each kind of fit in accordance with a tabk 
of such fits which was included in the ar 
ticle. Such a system necessitates a large 
number of the bar gages, and we show 
herewith a modification of the working 
gage by which this objection is overcom: 
Moreover, the gage now shown 1s much 
more flexible than the one previously de 
scribed, as the user is not limited to the 
allowances for fits and limits provided in 
the bar gages, but may vary these allow 
ances to suit circumstances. 

Fig. 1 shows the working gage with its 
adjusting dial and zero in position. The 
pair of contact points at the left is fixed in 
position, but the pair at the right is ad 
justable by a screwdriver. One of the 
opposing pairs of points is intended for 
the lower and the other for the upper 
limit of the piece for which the gage is t 
be adjusted. When adjusting the gage 
both pairs of points, with dial and zero 
removed, are first adjusted to true size by 
a standard plug gage—a set of such plugs 
being all that is required in the way of 
fixed gages. The setting dial and zero 
shown to larger scale in Fig. 2—are then 


slipped over the contact points as shown 
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reversed and the outer point is adjusted 
to the upper limit of size. The fit of dial 
and zero on the screw points is by a taper 
such that pressure with the thumb will 

















FIG. 2. ADJUSTING DIAL AND ZERO OF 
NEWALL GAGE, 


fasten them in position securely enough 
for the purpose. The dial reads both ways 
from zero in order to provide for setting 
the gage above the plug size for a force fit 
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or below it for a running fit. The divi 
sions on the dial read to quarter thou- 
sandths. 

It will be 
single set of plug gages provides for all 
kinds of fits—running, driving and press- 
The 


work may be reduced to absolute system 


seen that by this system a 


ing—and for all grades of tolerance. 


by following a table in setting the gages, 
table be departed from 
I 


should circumstances require it. 


or such a may 

The sys 
Moreover, 
7 i the 


tree trom 
standard plugs are 


tem is thus completely flexible 
the gages practically 
effects of wear. The 
used only for setting 
and hence practically 
of the anvils or of the point 
does not affect their 


are 


the working gages, 
Wear 


of the screws 


do not wear. 


of the working gages 
accuracy, as they are reset for every job, 
and wear in the screw threads has no ap 
preciable effect, as those screws are used 


] 


few t 


ou 


for adjusting the points but a 
sandths at most. 
A Piercing and Spreading Die for Box Straps 
—An Improved Piercing Die—A Gang 
Die for Box Lid Fastening Plates. 
BY JOSEPH V. WOODWORTH 

At X, Fig. 1, is the outline of a portion 
ot sheet metal .box strap used for binding 
the edges of wooden boxes. These straps 
are produced in coils of from 5,000 to 6,000 


feet, with slots pierced 2% inches apart 
along the entire length. These slots are 
first punched and then spread to make 


f 


openings for the nails. The spreading « 


the slots makes the openings large enough 


for the nails and does away with the 
liability of the strap breaking out at the 
eyes when the nails are driven into the 


wood. The material is 3-16 inch wide and 
0.632 inch thick 


The punch and die 


1 


used to produce thes« 


straps are shown in Fig. 1 with a plan 
view of the punch above and a plan of the 
die below. These 


frail punches may be used for piercing 


tools show how very 
vithout danger of their snap 
The 


fc ed which 


sheet metal 


ping off metal is fed automatically 
ya roli 
stock. The capacity of this die is 30,000 
feet of stock a day j 


The punch consists of the stem, of cast 


by also straightens the 


iron; the two punch holders C C, of ma 
chine steel; the clamping plates GG, of 
the same; the piercing punch B, and the 


spreading punch A, eight screws for fast 
ening the clamping plates and two cap 
for 


The punch holders are located in 


screws fastening the holders to the 
stem. 
square milled channels F F in the face of 
the stem, and are fastened in position by 


D. 
form section and double ended, and are lo- 


the screws The punches are of uni- 
cated in seats in the holders and clamping 
plates. 
points will enter the 
the 
The spreading punch 


The faces are sheared so that two 


stock first and thus 


holes will be pierced progressively 
A is 
rounded at the face, so as to spread the 
stock gradually. 


ened in 


beveled and 


These punches are hard 


oil between flat plates and are 


to the face of the 


tailed 


and 


5-1 
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drawn to a blue. They last a very long 
time, as they can be used from either end 
and ground until only a short section re 
the By the 
cutting faces of the piercing punch the 


mains in holder shearing 


clamping lid G holds it tightly, and it is 
surprising how easily the stock is pierced 
lhe construction of the die is of a rath- 


er novel character, and after numerous 


experiments it was found to be the best 
It consists of the usual cast-iron bolster, 


with two dovetailed channels let into the 


Y 
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1 ; 


. ] ] 7 tly 
channel serve as brackets for le adjust 


ing set-screws K A This way of making 


the piercing die allows of the faces being 


ground when dull with very little trouble 


and insures its long life Che spreading 
die is in one piece and is fastened and 
located within the channel J by the two 
tlat-head screws In the true sense of the 
word, it is not i die but nstead a s Ipport 
for the spreading punch 4. The stripper 


and gages, in one piece, are machined from 
a piece of inch thick machine steel, with 





















































bolster 
The piercing dies fit tightly in the dove 


channel at the right. They have 


slots as clearance for the fastening screws 


allow of adjustment. Pieces 


flat steel at 


to 


» inch each end of the 
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FIG. I DIE FOR LIGHT BO STRAI 
face for the dies, the dies HH and /J, t narrow channel milled down along one 
screws for locating, adjusting and fasten- side as a gage for the stock. and widened 
ing them, the stripper and gages, which at the left-hand end as clearance for the 
are cembined in one plate, and the screws stock after the pi reed hole has been 
and dowels for locating and fastening it spread. The holes the stripper for the 


punches are a tight fit, this being necessary 
because of frailness of the punche 


the stripper is heavy for the same reason 


as, in order to accomplish good results 
and to insure the longevity of the punches, 
they must never entirely leave the stripper 
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When in use the metal is fed from a ings PP, lapped to a tight fit for the 
reel at the right and wound up again on a_ punches, and the screws Q Q and dowels 
reel at the left, the press running continu- ARF for fastening and locating the stripper 
ously for two hours without any attend plate to the face of the bolster, as shown. 


Stem 








Holder 











Punch 
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FIG. 2 PIERCING DIE FOR LONG STRIPS. 


ance. There is a large variety of pierced 

work which could be produced at the \n 

minimum of cost by dies of this construc J 

tion PLAN OF PUNCH 


Fig. 2 shows an improved piercing die, 
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The half-tone, Fig. 3, shows a fastening 
plate used for hasps for fruit crate and 
box lids, and Fig. 4 shows the punch and 
die for its production. The article has 
three holes pierced in it, a portion of the 
center drawn and formed and the ends 
trimmed to a curve. The stock used was 
cold rolled sheet metal and the punch and 
die were of the “gang” type. 

In the punch, A is the stem or holder, / 
the punch pad, B B the two small piercing 
punches, C the large piercing punch, /) the 
drawing and forming punch, & the trim 
ming and cutting-off punch, which trims 
and cuts off at F and G respectively, and 
H the six flat-head screws for fastening 
the punch pad to the holder. 

In the die, JJ are the small piercing 
dies, K the large one, 1 the drawing and 
forming die, WM and N the cutting-off and 
trimming die, and the remaining parts the 
stripper and gage plate. The die plate 
was hardened and drawn to a light straw 
The punches, except the forming and 
drawing punch, were hardened and drawn 
to a dark blue, the drawing punch was 


hardened and drawn from the back. g¢ 


ting the back soft and leaving the draw- 
ing face very hard. 
The stock is fed to the die from left 


)H HOS.) 








used in the same establishment, for pierc : aN 

ing holes in 100-foot lengths of flat cold (CO) ); A = Fi G 

rolled stock, 7, inch wide by 1-16 inch . 2 B y 

thick, feeding the stock automatically as > E 

described for the first die. The holes : — 

pierced were No. 24 gage, 5% inches apart eH tS H Heo 
Che punch pad has holes bored and I 

threaded for the two punch holders. These 

holders are turned from 1'4-inch round: 

stock, with holes for the Stubs steel | 

punches. They are flat milled on tw 

sides for a wrench. The backs of the | 


punch holes are enlarged and tapped for 
the adjusting or butt screws MM. When 





FIG. 3. PLATE FOR FRUIT CRATE. 





the punches become short, through grind 








ing, a piece of the same stock is placed be- 
tween them and the faces of the butt 
screws. The punches are fastened by the 





set-screws N N and the semicircular faced 





plugs OO, thus doing away with the 
notching or flattening of one side of the iE ™ 























punches and allowing of using them for a 


greater portion of their length. L — 
The die is composed of the bolster, the S 
J K | J 
3 SSE | 


two piercing dies, lapped and ground to 








é , : Die Plate 
size and forced into counterbored holes in 
the face of the bolster; the stripping plat« : American Machi 
and gages, all in one; the two punch bush FIG. 4. GANG DIE FOR FASTENING PLATES FOR FRUIT CRATES. 
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right automatically, the ho’es being pierced 
first, then the formed and raised portion 
drawn, and, lastly, the finished piece cut 
off and the front end of the next piece 
trimmed. The drawing punch is left the 
shortest, this being done so that the pierc- 
ing punches will have pierced the stock 
and the finished piece have been cut off 
before the raised portion of the next piece 
is produced; thus there is no shifting of 
the metal while the different operations 
are being accomplished. The metal used 
for the fasteners came in rolls of the re- 
quired width, It was straightened some- 
what by the rollers of the automatic feed 
the flat portion of the 


and flattened by 


drawing punch. 





Letters From Practical Men. 


Milling Machine Fixtures. 
Editor American Machinist: 
I enclose two sketches of milling ma- 
chine fixtures which have proven very effi- 


cient with me. Fig. 1 shows a device for 
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quite short, adapts it to working quite 
close to a head or flange on work of that 
The nut a is used for adjustment 
should be so set as to clamp the 
the 


class. 
only, and 
very slight movement of 
lever b. The springs keep the strap c up 
out of the way when inserting or removing 
the work, and the V centers it accurately. 
The advantage of this tool over the ordi- 
machines in 


work by a 


nary vise used on milling 


handling this class of work in quantities, 
is plainly seen. E. E. WINsHIP. 


Cleveland, Ohio 





Give Him a Chance. 
Editor American Machinist: 
I have told the readers of the AMERICAN 
MACHINIST 
shell as a uniquely perfect piece of work, 


how much I admire an egg 
and of course I read with great interest Mr 
Guy’s article on “The Strength of an Egg 
Shell” at The he tells 


of the ingenious and effective devices em 


page 1222. Story 
ployed to overcome the difficulties involved 


in the tests and of the astonishing results 


~——_ Hardened —_ 
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FIG, I. MILLING FIXTURE FOR HOLDING SMAL!. PLATES 
holding small plates or caps, or almost attained is one of the most interesting I 
anything within its capacity. The jaw a have got hold of in a long time, and I 
is adjustable vertically and may be am very sure the majority of readers must 


clamped securely at any point to suit 
the width of the piece being operated upon. 
This jaw is so shaped as to obviate all 
tendency to spring or bend in clamping 
the work, thus holding it firmly against 
the face of the knee. The sketch shows 
plainly the method of clamping, the action 
of the lower jaw b being to pull the work 
to the face the same as the keys used on a 
planer. In taking the initial cut, the rough 
side of the work must of course be packed 
to prevent rocking or springing, the same 
as in planer practice. This fixture, in con- 
nection with a good serviceable face mill, 
will discount the planer or shaper two to 
one, 

Fig, 2 shows a fixture for holding short, 
cylindrical pieces, such as studs, small 
shafts when slotting or splining, ete. It 
was used by me in connection with a small 
hand-milling machine for milling the seats 
for Woodruff keys. The fixture being 


think the same. We cannot fail to have 
higher appreciation of the design and 
construction of the familiar structure made 
only to be destroyed. 
Another thing the writer certainly never 
and many a reader may have 


is that 


thought of, 
missed it, too, and that he was at 
the same time telling us of himself. It 
must be remembered that Mr. Guy is the 
author of elaborate papers which have ap- 
peared in the columns of the AMERICAN 
MACHINIST, notably the recent series upon 
the flexure of beams and farther back on 
the strength of flat plates, which showed 
him capable both of devising and of fol- 
lowing out independent lines of experi- 
ment and deduction, and obtaining results 
hitherto eluded the 
He shows himself a 


which have world’s 
ablest 
specialist 


<sutomatically developed to an exceptional 


investigators 


highly endowed by nature and 


efficiency. It goes without saying that 


such as he shows himself to be should 


have the opportunity to pursue his investi 
without the necessity of toiling for 
} 


butter in lines 


cations 
bread and that can satisfac 


torily be filled by of less value to the 
world, It seems to me that the 
allowing him to put 


men 
world is 


losing money by not 


himself at his best work [here are in 


stitutions endowed by men of wealth 


whose supreme function it should be to 


put within the reach of such men the ap 


isure under which alone 


work of this cl: 


paratus and the k 


iss is done Such 


the best 
» need no one to plan for them Chey 


and do it to 


both 


make their work 


























CHUCK FOR ROUND WORK ON THE 


FIG. 2 
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the end if only they have the opportunity. 


There is a place somewhere for Mr. Guy, 
I doubt not, found or 


than has found him, and in this case the 


better than he has 


place should pursue the man 


TECUMSEH SwIFtT. 





Changing Locomotives Without Stopping the Train 
Editor American Machinist: 

Professor Sweet’s rapid transit plan, de- 
scribed at page 1167, brings to mind a 
somewhat similar performance on a rail- 


road in operation way back in the 60’s in 








a 


one 


a 2 
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Massachusetts, where on a local express 
train locomotives were changed without 
stopping the train. 

At that time the Lexington & Arlington 
Railroad, a small independent line, was a 
branch of the Fitchburg Railroad. Some 
local express trains ran from Boston to 
Arlington without stopping, changing en- 
gines at Brick Yard Junction, where the 
branch line left the main line. In deliver- 
ing the train to the branch line the main 
line engine made a “flying switch’; the 
engine on the branch line was already in 
motion and its speed and relative position 
to the moving train were easily regulated 
so that the act of coupling was readily 
made without jolt or jar. It should be 
remembered that this was in the days 
when automatic couplers were unkown. 

James B. StTaANwoop. 





Information Wanted. 
Editor American Machinist : 

Will you give me a formula or process 
for finding the diameter of the smallest 
circle that will just enclose a given num- 
ber of equal tangent circles? For in- 
stance, what is the diameter of the smallest 
cylinder that will hold 100 1-inch round 
rods? or the converse, how many '4-inch 
round wires will a 4-inch pipe hold? 

Rosert H. Rocers. 

Watertown, N. Y. 

[As we are unable to answer our cor 
respondent's question, we submit it to our 
readers,—Ed. | 





An Improved Arrangement of the Hatchet 
Plamineter. 
Editor American Machinist : 

The writer of the article, “An Improved 
Arrangement of the Hatchet Planimeter,” 
at page 1017, is apparently unaware of the 
developments which have been made in the 
instrument in this country, as most of the 
modifications which he introduces as im- 
provements have no claims to considera- 
tion on the score of novelty, at least on 
this side of the Atlantic. Further, I would 
point out that Mr. Kleinhans’ conclusions 
as to the nature and extent of the error 
to be allowed for are not in conformity 
with those of other investigators. 

Taking the so-called improvements in 
order, we have, first, the provision of a 
pivoted handle A to allow of a free move- 
ment uninfluenced by the grip of the fin- 
gers of the operator. This is expressly 
provided in the British Patent No. 407, 
1891, a loose socket and pivoted handle 
being specifically mentioned. This is 
Goodman’s form of the instrument and has 
been made for many years by a Leeds firm 
of instrument makers. Second, the device 
to reduce top-heaviness has been used by 
Scott in his improved hatchet planimeter 
(Engineering, August 14, 18096), while 
Goodman uses a weight placed low down 
on the hatchet end of the instrument, An- 
other arrangement for the same purpose 
—wherein the hatchet arm was made very 
much shorter than the tracing arm and 
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the supporting surface correspondingly 
raised—was described by me many years 
ago in the AmertcAN Macuinist. Third, 
the movable hatchet is almost as old as 
the original invention, this being one of 
the first and, one might add, self-suggest- 
ive developments. It is the form most 
generally met with in this country and 
will be found fully described in Goodman’s 
1891 specification referred to above, where- 
in also is described a’ hatchet with a de- 
pressible needle for more accurately deter- 
mining the exact points between which 
the reading is taken, Fourth, graduated 
bars have been used both by Scott and 
Goodman, The latter in one form of the 
fixed length type curves the bar and grad- 
uates the scale thereon in such a manner 
as to compensate very closely for the error 
which is inseparable from planimeters of 
this type. It may here be pointed out that 
the length sought is not A: As, as given 
by Mr. Kleinhans, but the length of an are 
terminating in these two points and struck 
with a radius L (see his Figs. 2 and 3). 
Goodman's plan of curving the arm to this 
radius enables the scale to be applied and 
the curved length read off on the corrected 
scale just mentioned. 

This leads up to the question of the 
character and extent of the error to be 
allowed for. In the arrangement just de- 
scribed, the correction is that required for 
circular areas. This, however, is incorrect 
tor any other figure, since one of the fac 
tors influencing the extent of the error is 
R*®, the mean square of the radii of the 
figure. But within the usual limits the 
discrepancy is not serious, What is more 
tc the point is that the error is not a con- 
stant percentage of the area, as Mr. Klein- 
hans contends, but increases with the ex- 
tent of the area measured. Thus, if the 
areas of a series of circles are 10, 20, 30 
and 40 square miles, respectively, the cor- 
responding percentages of error are 08, 
1.6, 2.4 and 3.2. Hence Mr. Kleinhans’ 
plan of shortening the scale to allow for 
a constant eror of 2 per cent. cannot be 
reliable except for circular areas of about 
25 square inches. 

There are other interesting develop- 
ments of the hatchet planimeter to which 
reference might be made, but they are 
mainly of a theoretical character. The 
primitive instrument attracted attention 
rather by reason of its novelty than its 
utility, and notwithstanding the various at- 
tempts which have been made to improve 
its handiness and accuracy it is doubtful 
if the existing prejudice against it will 
ever be entirely dispelled, M. E. 

Manchester, England. 


. 





Roller Bearings. 
Editor American Machinist: 

On page 1168 a correspondent writes fur- 
ther of roller bearings, and states a con- 
clusion I agree with—that all parts must 
be hardened steel and true to size, and 
the same diameter at both ends. He goes 
further, however, and quotes some figures 
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regarding the friction saving ability of 
these bearings which passed your inspec- 
tion without comment. I doubt if Mr. 
Eveland had ever analyzed the figures he 
auotes. I may be wrong, but I think them 
very misleading, and that there was some- 
thing back of the “government test’’ that 
was not taken proper account of. I call 
to mind a “practical test’”’ of a riding plow. 
It was indicating a pull upon the dyna- 
mometer of 450 pounds with the common 
axles, New ones were put in place with 
roller bearings and the pull fell back to 
300 or less, and the experimenter was 
greatly elated—a little measly roller bear- 
ing saving one-third the draft in plowing! 

There were several things my friend did 
not take into account, and the most impor- 
tant one was the impossibility of the total 
axle friction amounting to the friction he 
thought he had saved, even if the roller 
bearings had been a mild perpetual motion 
motor. What was true was that the 
wheels on the old bearings were worn, 
and when the new ones were put in place, 
although no other adjustment was made, 
the furrow was different, and the machine 
was doing less work. 

Taking the first two tests quoted—the 
common axle, asphalt pavement — 100 
pounds pull; ball bearing axle, asphalt 
pavement, 25 pounds’ pull—the  foot- 
pounds in moving 100 feet for the com- 
mon axle were 10,000 and for the roller 
bearing 2,500—a saving of 7,500 foot- 
pounds in 100 feet of travel. 

The weight of a good wagon is about 
1.500 pounds; a load of 2,000 pounds is as 
much as can usually be loaded on a wagon. 


The axles usually are 3'%, the rear wheels 
48, and the front wheels 42 inches in di 
ameter. In traveling the 100 feet the 
wheels will average about 8™% revolutions. 
Taking the formula in Kent, page 938, for 
the energy lost by friction of journals, 
2618 f WV dn, and assuming a coefficient 
of friction of, say, .06 per cent. (no reason 
why it should exceed .o1 per cent. if prop- 
erly oiled), and substituting the values 
above, give a foot-pound loss of 4009, ap- 
proximately, for each wheel, or 1,636 for 
the foot-pounds total axle friction on this 
basis. Yet this test is supposed to show 
a saving of 7,500 foot-pounds, which would 
make the coefficient of friction on the com- 
mon axle at least 30 per cent. Was there 
not some other difference between the 
wagons than just the axle bearings? 

Another comparison of the figures given 
in the same table for dirt roads makes 
the difference in favor of the roller bear- 
ing 160 pounds pull, or 16,000 foot-pounds 
difference in a travel of 100 feet, between 
the roller bearing journal and the plain 
axle. Why should a journal turn harder 
ona dirt road than on a pavement? Worse 
yet, on an 8 per cent. grade, asphalt pave- 
ment, the roller bearing saved 18,000 foot- 
pounds! 

Now, if the horses are higher than the 
load, they must lift part of the load, and 


there being less weight upon the journals 
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there should have been less difference. 
Perhaps this difference might 
like the fly bending the 3-inch shaft ‘‘a 
little,” as Osborne says, but it surely would 


I do not believe that 


have been 


be in that direction. 
“government test” will need to go into my 
scrap book, where I keep every item that 
states a fact. 
my “technical” education from the AMER- 
ICAN Macuinist, “‘Kent’s Pocket Book,’ 
and experience, and I do not like to see 


I have acquired about all 


such a little “common sense” problem slip 
in without comment. 


Speaking of comments, why does not 
the steel ball shown in Mr. Eveland’s bear 
ing have the distinct advantage that it is 
z good pivot, and reduces the speed of the 
sliding surfaces half, as does the familiar 


step bearing disk? Geo. L. Rosy. 





“Dutch ’’ Heard from—Has a Toolroom Now. 


Editor American Machinist: 

Now that our toolroom is finished and 
has been in operation about two weeks, I 
» the gentle- 


think it is proper to report t 
men who so strongly advocated its instal- 
While I feel indebted to them for 


the advice given, I much regret not having 


lation 


still more fully given the details when | 
made the inquiry. It may cause some sur 
prise state that | 
the men of their disorderliness and sloth 
but 


when | wanted to cure 


fulness without a toolroom, such is 
the fact. 
months, and had already decided upon its 


should 


I had been thinking toolroom fot 


size and location when it 


necessary to install it; but I could not, and 


pre IVE 


cannot now, induce myself to believe that 
a shop with twenty-four men, and these 
men doing what could reasonably be ex 
pected of them, needs a toolroom. If a 
man is too slothful or lazy to put thing 
where they belong and you get someone 
No, 


finished, 


to do it for him, is he cured? siree 

Now 
was predicted, it has eliminated much of 
the trouble, but I still maintain that it 1 
an expense forced upon us by a shortcom 


the toolroom is and, as 


As we would have had a 


ing in our men. 
toolroom sooner or later anyway, and as 
the investment proves to be a good one, | 


am 
the 
invested. 


not sorry for having built it; it will 
sooner yield a dividend on the money 
Incidentally, it has caused the 
scrapping of some of the “impedimenta,” 
as Mr. 


that alone is a blessing for any shop. 


Tecumseh Swift terms them, and 

I would photograph the toolroom and 
send you a print ef #, but for the fact that 
the partition was made of cull elm re- 
sawed, and that it is devoid of many tool- 
room refinements we read of occasionally 
and would make a poor picture, compared 


with those we see illustrated now and 
then. But, as an old foreman of mine 
used to say, “it’s as good as if it were 
nickelplated,’ and does the work. We 


built it around the miller, and the young 
man who runs the machine attends to the 
tools. 

After all, I do not regret having made 
to make more in- 


the inquiry. I expect 
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quiries some time, and then I hope there 
won't be anyone foolish enough to think 
that too 
ceited to value the opinion of others he is 


because a man is not self-con- 
not capable of managing a shop. I thought 
of ‘“Needle’s” friend, who, when his friend 
put 
ers, was almost eaten alive by those wh 


his “difficult case” before your read- 
thought they would have done so much 
better than he did. 

Now that my incapability for managing 
a machine shop has, to the minds of some 
been thoroughly proven, I feel like jump 
ing on to someone else to get even, and | 
can’t find a better mark than “H. B.,” wha 
at page 1056 writes about that poor young 
chap who had a better idea of honesty than 
many men, including “H. B.,”” but who, in 
ran te 


his own foolish and “green” 


the office and squealed on the men when 


way 


they were conducting themselves like fools 


I have anxiously waited for some able 


writer to pick a quarrel with him, but, 
failing in this, perhaps I in my feeble way 
will start the ball rolling. I think Mr 
“H. B.”’ must have been one of the vaudi 
ville actors, and perhaps (I came neat 
saying “I hope’) the one who was dis 


charged, otherwise he might have advised 


the men to mind their own business as 
well as the boy. If “H. B.'s” disposition 
prevailed, this would be a funny world, 


and it would be the police officer and not 
sentenced t 


that if 


the culprit who would be 
I'll say 
a fellow with the 


job I'll be 


he proves an alibi. 


jail. no more, except evel 
> 99 


initials “H. B.” applies 


suspicious of him until 


“Dutrcu.” 


for a 


Parallel Boring. 
Editor American Machinist: 

[ was interested in reading the account 
given at page 1170 of accurately boring a 
hole, but would like to ask an explanation 
the that of finish 


The article says that as the cut 


of one of operations : 
boring. 
ters were made to cut on both ends, the 
difficulty 
overcome. It 


the 


of making a long hole parallel 
seems to me that the 
overcoming of difficulty 
depended on the fact that the lathe spindle 
was in perfect alinement with the shears, 
or, in that the lathe 
bore a parallel hole with an ordinary tool 
I do not question the 


Was 


must have 


other words, would 
or single end cutter. 
fact that a parallel hole was made in this 
manner, but would like to know what ad- 
vantage the double end cutter possessed 


over one cutting point. ‘THICKHEAD. 


Pipe Joints. 
Machinist : 

Twenty-five or thirty years ago, when 
the Polytechni 
Fhiladelphia, they gave 


Editor American 
Review was published in 
from time to time 
what they called a $5.00 idea on a I-cent 
The following is worth much 
told on a 


postal card 
more than $5.00, and could be 
postal card if it were not for my habit of 
stringing out the story: 

We and others have had a good deal of 
and_ keeping 
threaded pipe tight, and we find that by 


trouble in making large 


threading the flanges 34 inch to the foot 
taper and the pipe 5¢ inch to the foot that 
they stay all right After settling the fact, 
it is easy to reason out wiiy, as has been 
After 


thinner 


other cases: beit g 


end of the 


done in most 
threaded, the 


than farther back; this will compress, and 


pipe is 
when the thread is screwed home it 1s a 
fit all the 
of the pipe before it is screwed 1n 1s better 


way along. Tinning the thread 


than any paint or smear greas¢ 
Joun A. Sweet 
Copying Drawings. 
Editor American Machinist 
There are more ways than one to copy 
a drawing, and better ways than copying 


Phe 


draftsman and he 


it a line at a time other day l was 


alking to was telling 


me how tedious copying was. It seems 
he had to make five drawings all alike 
on ordinary drawing paper, and the way 
he set about It Was to copy each drawing 
line by line from the first one, which you 
can guess was a very tedious job and took 
quite a long time This particular job, 
in fact, took the best part ola week, and 
| rather surprised him by saying that I 
could make four copies exactly the same 
as the original in about five hours. I was 


astonished that he did not know how to d 


this; it seems that some of these simpl 
time-savers are not so well known as they 
should be, but then there are so many 
things that ought to be known and re 


membered that it’s no wonder one 1s occa 


rgotten—perhaps some of the 
1¢@ AMERICAN MACHINIST 


Phe 


tracing of the 


sionally fe 


may 


readers of tl 


have forgotten it way I copy draw 


ings is to take a copy on 


ordinary tracing paper, then go over thi 


lines on the opposite side with a rather 


soft pencil (an H. B. answers very well), 


then the tracing is pinned down to the 


paper on which the copy is required and 
rubbed with any smooth article, an old 
tooth-brush handle, for instance You 


will find a very fair copy can be quickly 
made in this way without half the risk of 


} 


making mistakes that tl were 


\fter 
three or four copies have been rubbed off, 
the 
again with the 


ere would be 


the lines transferred one at a time 


tracing will need to be marked over 


soft pencil, I find tracing 


paper one of the most useful things a 


draftsman has Its handiness in design 


ing, when moving parts can be traced off 


and put through their motions, and the 
many other uses to which it can be put 
prove it to be an article almost indispensa 


1 he 


in marking out 


ble to the draftsman 
finds it 


odd shapes which can be 


patternmaker 


also very handy 


readily pricked 
that would 


off, thereby saving the time 


otherwise be wasted by transferring with 
have often used it in the 


odd 


the compass I 


machine shop when marking out 


shapes, just smearing the work to le 
marked out with oil and sticking the trac 
ing on. The oil holds the tracing tight 
enough, while you go round the lines light 
ly with the center-punch CHERRY RED 
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Reds vs. Yellows. 

Quite a striking instance of rivalry be- 
tween labor organizations has lately arisen 
in France and may lead to interesting re- 
sults, if we may credit an account given 
in the Figaro. It appears that for some 
time past the fraternity of workmen in 
whose eyes hatred of the employer is the 
beginning of wisdom have been known 
as the “Reds,” while those who believe 
that if enmity could be replaced by accord 
and conciliation all the world would run 
smoothly are called the “Yellows.” The 
Yellows have been heeded and followed 
and their affairs are in good shape. They 
have organized an ‘Independent Labor 
3ourse’” and daily have gathered adher- 
ents, so that at the time of the Yellow 
Congress last March they had 317 socie- 
ties and have gained 27 since. 

The Reds in looking about for means 
to hold up their end have invented a 
“Union Mark.” Beginning with next win- 
ter the lodges of this order will distribute 
among their members cards of identifica- 
tien and men entering any shop where 
the Reds preponderate will have to dis- 
play these “marks” in order to be tolerated 
by their shopmates. Moreover, besides the 
card for the workmen there will be a 
placard for the employers. This placard 
placed upon establishments whose proprie- 
ters are well disposed is intended to rec- 
ommend them to the sympathies of “the 
clientele’ and of the workers themselves. 
The absence of a piacard from the wall 
of 2 concern will mean “Workman, do 
not sell your labor here,” or “do not buy 
anything here.” 

Now it is said that the Yellows are 
going to have their mark and their plac- 
ard, So it is expected that ere long the 
fur will be flying. 





The Speed of a Yacht. 

It is claimed that Charles R. Flint’s 
twin-screw yacht “Arrow” beat all rec- 
ords afloat in the Hudson River a few 
days ago, going at the rate of 39.24 knots 
per hour. The speed of the vessel is given 
as follows by one who is an authority in 
such matters. This authority says the 
yacht “beat her own and all other records 
over an Officially measured course on the 
Hudson River, between Ardsley and _ Ir- 
vington, by making a nautical mile of 
6,080 feet in 92 seconds, or a statute mile 
in a little more than 1 minute 18 seconds, 
or at the rate of 39.24 knots or nautical 
miles, or 44.13 statute miles an hour. The 
record was made with two boilers. Her 
best record heretofore was I 337-5 for a 
statute mile of 5,280 feet, or at the rate of 
36 statute miles an hour with one boiler.” 

This shows not only that Mr. Flint’s 
vacht is a fast vessel, but that the method 
of calculating the speed of a vessel and of 
conveying an intelligible impression of 
what the speed is to non-aquatic readers 
is a complicated matter, We suspect that 


some of the perverse advocates of the 


metric system will be taking this lot of 
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figures as a horrible example and calling 
attention to the much simpler plan pur- 
sued by the French when they say that a 
vessel travels so many kilometers per hour 
and say the same thing about a man, a 


horse, or a locomotive. 





National Convention of Employers and Employees 

We have received the preliminary pro- 
gram and circular of this convention which 
is to be held at Minneapolis, September 
22, 23, 24 and 25. Following is a list of 
some of the more important papers which 
are so far announced: 

Carroll D. Wright, U. S. Commissioner 
of Labor—“Is there a Solution of the La- 
bor Question?” 

Herman Justi, Commissioner of the 'Ili 
nois Coal Operators’ Association—* A: |i 
tration, Its Uses and Abuses.” 

Frank D. Sargent, U. S. Commissioner 
General of Immigration—‘Some Views cn 
Arbitration.” 

F. W. Job, Chairman of the Illinois 
Board of Arbitration—‘Arbitration from 
the Point of View of an Arbitrator.” 

J. B. Clark, Professor of Economics, 
Columbia University—“‘Is Compulsory Ar 
bitration Inevitable?” 

Frank L. McVey, Professor of Econo- 
mics, University of Minnesota—‘‘The 
Economic Effect of an Eight-Hour Day.” 

Jane Addams, Hull House—‘‘Social 
Waste of Child Labor.” 

Florence Kelly, Secretary National Con- 
sumers’ League—‘The Indirect Employer 
the Purchaser.” 

tn addition to the above, other papers 
witl. less striking titles, though perhaps 
of no izss importance, addresses and dis- 
cussions are promised from Richard T. 
Ely, Professor of Economics, University of 
Wisconsin; T. V. Powderly, ex-U. S. 
Commissioner of Immigration; John 
Mitchell, president of the United Mine 
Workers of America, and _ President 
Roosevelt. 

The breadth of the scope and purpose 
of the convention is indicated by the fol- 
lowing extracts from the circular of in- 
formation: 

“‘Among other questions, the eight-hour 
day will attract increasing attention. Is 
a shorter day desirable, all things consid- 
ered? Is it feasible to adopt the eight- 
hour day? Or will its disadvantages be so 
great as to make it more of a detriment 
than a blessing to society ? 

“Shall men be permitted and encouraged 
to turn out all the work that they can 
while on duty, or shall the least efficient 
or the average worker set the pace for all ? 

“Shall business be regarded as a species 
of war, in which the stronger shall be 
allowed to crush the weaker and reap the 
spoils, or shall business be regarded as a 
new kind of partnership between business 
undertakers and workmen, in which each 
shall earn in proportion to what he con- 
tributes? In which the workman shall 
take as personal a pride and have as strong 


an interest in the business as the one who 
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takes the risks, furnishes the organizing 
brains and the capital ? 

“The legislative problem is always with 
us. We want to know what new legisla- 
tion the other States have recently enacted, 
and how it is working, We want to know 
what more can be accomplished through 
new laws. 

3ut we come to the crux of the whole 
labor problem when we take up the matter 
of strikes and lockouts, and the means of 
avoiding them, or of settling them when 
they have once arisen. The cost of strikes 
and lockouts each year is something enor- 
mous. 

“This is the price we pay for the settle 
ment of the disputed claims of the two 
Labor and Capital, to say noth 
both 


partners, 


ing of the feeling of bitterness on 


sides that such conflicts always arous« 
“The first step in that direction is to get 
together and talk the matter over in a 


spirit of fairness and good will. Let each 


side present its grievances and its claims 


from its own point of view, and then look 
at the matter when it is presented by the 
thousands of 


other side. In this way the 


delegates from various places, and repre 


senting various interests all over the coun 
try, will have a chance to look at the 
situation from different standpoints. Er 
rors of information and judgment will be 


corrected, views and sympathies will be 


broadened. The attention of the entire¢ 
nation will be directed to our industrial 
problems in a striking manner. When 
once the problem is stated in specific terms 


the people get to thinking about it 


everywhere, the right solution is bound to 


and 


be found sooner or later 

“The presence of the chief executive of 
the nation will make this one of the memo 
rable events of the year. In fact the con 
ference promises to be a milestone mark 
ing a decided advance step in dealing with 
the labor problem. It is going to be a 


national gathering of earnest men and 


women who who are to make 


or mar the industrial future of this coun 


represent 
try. To be able to say that is sufficient 
The success of the conference is assured. 
Great results may fairly be expected.” 
Reduced railroad rates have been se 
cured and additional information may be 
\. Schaper, 


An 


obtained by addressing Wm 
Secretary Literature Committee, 
Minn 


=22 
IID 


drus Building, Minneapolis, 





Queer Methods on the Elevated Railroad. 
Our page 
1236, contained one of those typographical 


editorial under this title, at 
errors which will occasionally escape the 


The 
made us say “there can thus hardly be less 


most lynx-eyed proofreader. types 


than a hundred of these holes.””. The num- 


ber should have been a hundred thousand. 





The 


in the 


Navy is carrying on experiments 
usé of oil fuel on shipboard, and 


recently reports have been handed in on 


AMERICAN MACHINIST 


some tests made with apparatus installed 
in the Ocean Steamship Company's steam 
The 


power of the vessel with oil is reported 


ship ‘“‘Mariposa.” average horse- 


as having been about 2,481, and she made 


a daily average of 354 knots with 278 


barrels of oil per day. This is stated to 


have been 50 per cent. less in weight than 


coal to do the same work; 11% pounds of 


oil per hour being sufficient to produce one 


horse-power. An important result was the 


reduction of the room force from 


engine 


36 to 20 men. The ship used only twelve 


of her eighteen furnaces, burning crude 


oil in two burners for each furnace and 


using an air compressor for atomizing 
the pressure of air being maintained at 30 
pounds 


Some New Things. 


GRINDING AND POLISHING ATTACHMENT FOR 
TWIST DRILL GRINDER 

The half-tone shows the American twist 

drill) grinder, which has been already 


Workmen's Homes in Essen. 


At the time a number of participants in 
the Marine Dusseldorf 


zllowed to 


Congress at wert 
visit the Krupp works in Es 


had 


arrangements that have 


inspect the 
this 


sen, they opportunity to 


been made by 


t 


firm for the personal accommodation of 1 


employees. .A description of the dwelling 


houses built by the big steel concern 1s 
published in the Deutsche Metall-Indus 
tile Zeitung from which we give a free 
ranslation 
The particular group of visitors whom 
the reporter accompanied examined, among 
ers e Kronenberg Colony, an old 
Vi g piace ] rgely cons ucted 1! tiie 
vear 872-74 The buildings comprise in 
] \ t three-st vy hi ses witl 30 
10 dw gs ip le! ind in part 
etaches et rv. ¢ le house with 
2 | Ss rl ( res are pl 
et int nidd t the colony 1s park 
connected with the gardens of the hous« 
2 ng the premus led appearance 
rthe vere f d the lodging 




















GRINDING AND POLISHING 


shown in our columns, with an addition 


increase 1ts 
The 


a disk placed upon 


to it which should greatly 


usefulness in certain lines of work. 
addition consists of 


the other end of the emery-wheel arbor, 


the disk to be covered with emery cloth, 
and a universally adjustable work holder, 
the entire arrangement clearly explaining 
itself. The attachment is so made that it 


can be placed upon any of the machines 


out. It is made by 


Barre, Mass 


have been sent 


Heald & Son 


that 
= 


ATTACHMENT FOR TWIST DRILL GRINDEI 


houses tor unmarried workmen They 
contain on the average ten men. A house 
keeper looks after the housheold, In the 


dwelling is a reception, a billiard and a 


Che 


according to 


qining room sleeping rooms are 


constructed mode rn science 


not to be shut in by surround 


| he 


and so as 


ing buildings cost to the inmates is 


1.6 marks (about 40 cents) daily, or 1.75 
marks if they have a bedroom for them 
selves. For first breakfast they have bread 
spread with butter, which in Germany 

onsidered quite a luxury. It is not ex 


i 
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plicitly stated whether their entire table 
board is included in the sums named 

\ very favorable impression 1s made by 
the Alfredshof colony, which was_ built 
the year 1894 according to the cottage sys- 
tem. It contains houses for one to four 
families each and two large rows ot 
houses, Each house stands in a little gar- 
den. The single family houses have five 
rooms, the apartments in the other houses 
three to four rooms, The present number 
of inmates is 232. 

The youngest of the Krupp workman 
colonies, the Friedrichshof, begun in 1&99, 
is arranged on the city flat-house system 
because of the dearness of land. Yet here 
also hygienic considerations have been held 
in mind as far as possible. Six or perhaps 
tour families have an entrance and stair 
case in common, three or two use the 
same laundry. Most of the dwellings are 
joined in large blocks. These are grouped 
about three great broad courts which are 
provided with garden plots and_ play- 
grounds; light and air have free entrance. 
Up to the present time buildings compris 
ing 200 dwellings have been erected at 
Friedrichshof. 

In the Kronenberg colony before men- 
tioned there were, in 1got, 63 dwellings 
intended primarily for master workmen 
and office employees. These answer still 
further requirements. They contain four 
to eight rooms, For each three dwellings 
is a spacious laundry with a _ bleaching 
place. The houses are in exceedingly good 
taste and rendered attractive as well as 
useful with gables, ete, 

In May, 1900, there lived in the Krupp 
houses 8,212 employees, with 18,466 de- 
pendents, in all 26,678 persons. The num- 
ber of employees at the Essen plant was 
over 27,000, so that the proportion “in 
barracks” was not especially great. 

Finally, these members of the Marine 
Congress had opportunity to view the Al- 
tenhof invalid colony, which lies about 
an hour south of the factory. This colony 
was founded in 1892. The apartments are 
for the free lifelong use of old and invalid 
workmen. The inmates are chosen ac 
cording to worthiness and need. The ar- 
rangement of the dwellings is essentially 
the same as at Alfredshof. The single 
and double houses lying in little gardens 
contain one, two or three 3-room apart- 
ments. In the widows’ quarters the prin- 
ciple of adjoining rooms is abandoned, 
since in these there are apartments of two 
rooms, one above the other. Among the 
further buildings there is a house for 
twelve special pensioners and one for six 
widows, in which the inmates each have 
a room and share a kitchen near by. The 
number of inmates is 191. There is a 
Catholic and a Protestant chapel, described 
as true gems. Moreover, there is a house 
for convalescents in the thick of the wood 
surrounded by a beautiful park. 


The foregoing account does not assume 


to cover all that the Krupp firm is doing 
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for the welfare of its employees, but has 


confined itself to the most essential de- 


partment—that of dwellings. 





Progress in Gas Engines and Gas Power. 

The present condition of gas power is 
one that many scarcely appreciate. Gas 
engines are being made to-day of 500, 
1,000 and even 2,000 horse-power for the 
use of either producer gas or blast-fur- 
nace gas, and there is as little trouble in 
starting these engines as though they were 
steam engines. There have also arisen 
numerous makers of gas producer plants. 
All this indicates progress, more or less 
diversified, as is all progress, by occa- 
sional failures. *robably more can be 
learned from failure than from unalloyed 
success. 

If the failure of any gas power plant be 
fully investigated, it will probably be found 
that the chief trouble has been in prema- 
ture explosions. In a gas engine of small 
size a premature explosion probably rep- 
resents less than it does relatively in a 
large engine. One thing is certain, and 
that is that these early explosions are de- 
structive of regular turning effort and are 
apt to be far more serious in an electrical 
station than in any other. A single wrong 
explosion means dim light, and in a power 
station it is fatal to alternating current 
machinery in parallel. Premature explo- 
sions must be prevented, To do this we 
must first know their cause. 

It is of course well known that a gas 
or oil or petrol engine will work with- 
out any intentional means of ignition, The 
points of the electrical spark apparatus 
or some other easily heated projection 
will become so hot that they will continue 
to ignite the compressed charges after the 
spark has been put out of action. If the 
degree of compression of the charge could 
then be increased, ignition would occur 
earlier and a premature explosion would 
result. To avoid such mishaps it is essen- 
tial, of course, to avoid all projecting and 
more easily heated pieces in the cylinder 
and especially on the piston, which, not 
being water cooled, is more easily over- 
heated than the jacketed cylinder. We are 
thus brought face to face with two of the 
difficulties of the gas engine, cylinder cool 
ing and compression of the charge. It is 
evident that the cylinder must be cooled 
below the point at which premature ex- 
plosions can occur. Further, compression 
of the charge being a cause of economy, 
it must be kept moderate so that the com- 
pressed charge shall not be prematurely 
exploded. These two, cooling and com- 
pression, must be compromised and serve 
to explain the very moderate compressions 
in petrol motors. 

There are only two of the elementary 
bodies which are of use as commercial 
fuels, namely, hydrogen and carbon, and 
these two substances, in various combina- 
tions, are the constituents of all the solid, 
liquid or gaseous fuels. Of the two, the 
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avidity of hydrogen for oxygen is much 
greater than that of carbon, and, more- 
over, hydrogen will ignite at a less tem- 
perature than carbon, and these two qual 
ities appertain to fuels that contain hydro- 
gen as compared with those that do not 
contain it. Thus the hydrocarbon gases 
burn more readily than carbonic oxide, 
which is the main constituent of most 
producer gas, Similarly is it not common 
knowledge that the smoke of bituminous 
coal will burn with air and deposit carbon 
in the form of soot? Here the hydrogen 
burns at a certain low temperature which 
is not sufficient to enable the carbon to 
burn. If the action takes place in the 
presence of a sufficient amount of air at a 
sufficiently high temperature the carbon 
Lurns just as perfectly as the hydrogen. 

Now, all the first gas engines worked 
with illuminating gas containing consider 
able hydrogen, and the fault of premature 
explosion was common. Then producer 
gas came along. It was made from coke 
or anthracite and contained little or no 
hydrogen, but only carbonic oxide as its 
combustible constituent. A certain amount 
of carbon dioxide also probably tended to 
make the gas but little combustible, and 
1t became possible to use very much higher 
rates of compression than when the gas 
contained much hydrogen, and the poor 
gases, as the French call them, could be 
used with considerable economy. The 
poor gases were considered so poor that 
an effort was made to improve them by 
the use of steam in the producers. Hydro- 
gen was produced in considerable quan 
tity, and again we have an easily ignited 
gas which will not permit of too severe 
a compression. Thus it is that water 
gas engines, oil engines and petroleum 
engines can none of them be worked at 
such a high degree of compression as is 
possible mechanically and desirable eco 
nomically. Even the less readily ignitable 
carbonic oxide cannot be seriously com 
pressed, though it is much safer than a 
gas containing hydrogen, and the internal 
combustion engine is thus very seriously 
crippled and possible economy becomes 
impossible. 

Much has been made of the cycle of the 
Diesel engine, and the economy of this 
more novel engine has been laid to the 
approximate resemblance of its cycle to 
the Carnot cycle. I do not think that 
thermodynamics has very much to do with 
the heat engine in any practical shape 
Cylinder action too much interferes with 
the thermodynamic laws for us to serious 
ly consider these in connection with econ- 
omy or general behavior. All the same, 
the Diesel engine has one feature which 
should make it very welcome to the water 
gas producer men and to all who believe 
in the future of power gas and the gas 
engine, There is no compression of the 
charge in the cylinder of the Diesel en- 
gine. There is compression to a very high 
degree, but it is compression of simple air. 
The compression is to 35 atmospheres, or 
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fully 500 pounds per square inch. Such a 
compression raises the air to a red heat. 
Into this highly heated air oil is sprayed 


by means of a jet of still more highly 
compressed air. There is no reason why 
gas should not be used as the fuel. It 


would of course require to be compressed 
above the compression in the cylinder, so 
that it could flow to the cylinder through 
but the prin- 
fuel 
the 


a suitable admission valve; 
the The 
gradually and burns in 


ciple is same. is admitted 


heated 
The initial pres- 


air. 
There is no explosion. 
sure does not even rise above that of the 
compression. The burning of the charge 
simply increases the volume of the gases 
in the cylinder, and these gases expand 
along a curve of higher pressure at each 
point than the curve along which the air 
was compressed and work is done. Vol- 
umes may be written of more or less in- 
telligible thermodynamics on this peculiar 
engine. The main practical fact is that 
the degree of compression can be anything 
that economy may dictate or practical con- 
struction render possible. There is no 
limit set by fear of premature explosion, 
for there is no explosion in this engine, 
but merely a combustion, and even this 
combustion can only occur when the ad 
mission valve opens to admit the fuel to 
the heated air that awaits it. Here, then, 
is a safe engine and one that can be trusted 
to run without risk. It is an engine that 
should be studied by all gas engine and 
gas producer men, not because of the econ 
omy claimed for its peculiar thermo- 
dynamics, but entirely because of its mode 
of fuel admission, which renders so much 
else possible. An ordinary engine with so 


high a compression would not work, for 


its charge could not remain unexploded 
at the accompanying temperature. Unless 
this or something similar can be employed 


we should be face to face with the fact 
that the hydrogenous gases, such as we 
get from bituminous fuels, would be un 
suited for use in the more economical 
types of gas engine. The only gas would 
be carbonic oxide, and the gas producer 
would be confined to thé use of coke or 
anthracite and could never become the uni 
versal agent of power production that it 
is now likely to become. The production 
of power gas has become so much asso 


ciated with the by-production of ammonia 


that mere carbon gases will not entirely 
hold the field 
gas and will enable an engine of a given 


Hydrogen is a powerful 


size to do much more work than the less 
powerful carbon gas. But too powerful a 
gas is not by any means an unmixed bless- 
ing in an explosion engine. There can be 


no objection, however, to the use of hy 
drogen when it is fed into hot air and 
burned instead of being exploded in bulk. 

Whatever may be the ultimate form of 
the gas engine, it is certain that its success 
depends largely on the excellence of its 
mechanical construction, and, as in many 


other things that have once failed but are 


later made into successes, the gas engine 
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is largely a creature of the machine to 
on the excellence Of which, to a great ex 
tent, the modern gas engine must depend 


for its own excellence 
Air Ships Under Construction. 
The 


mands 


science 


flight 


wide attention in Eur 


of «i rial now con 
pe 
America, and the magnificent prizes ag 
gregating $150,000 offered by the St. Louis 


World’s Fair in connection with aerial 


navigation have stimulated experimental 
work throughout the world Many air 
ships are in course of constructionand some 
are ready to begin their experiments, no- 
tably the “Santos-Dumont” Nos. 7 and 8 
and the “Ville de Paris,” which belongs 
to M. Henri Deutshand and is being built 
by M. V. Tatin. It is probable that this 
“dirigible” will be able to begin expert 
ments at the end of the summer. In the 


Moisson, 


building shelters t 


Nantes, an im 


he “dirigible”’ of 


village of near 
mens¢ 


Pierre and Paul Lebaudy, built from th 


plans of don Simoni Il 1 
shed at 


Park of Vaugarara 


This airship wi 
the end of the 
M. de 


experiment 


ready to leave its 


month. In the 
Bradsky hopes to be able to 
with his “dirigible” in a couple of months 
Many others are working on the problem, 
for example: M. Tur, at Courbevois; M. 
Pillet, at Vincennes; M. Roze, Co 
lombes; Messrs. Smitter and Debayeux, at 
and the “Mediterranean II” of 
M. Henry de la Vaulsc, who will continue, 


Louis 
Vincennes, 
In Septembe r, his very interesting experi 


In Brazil 


Jose de Pabrocino seems to work seriously 


ments in maritime aeronautics 





on the same problem 
Technical Publications. 
We have received the first issue of 
Page’s Magazine, an English technical 


journal devoted, according to its own an 


nouncement, to “engineering, shipbuilding, 


the iron and steel electricity and 


] ¢ 


y an English production 


industries, 


mining,” a field certainly vast enough 


will be “essentiall 


idvantage of American ideas and 


with the 
metnods.”’ 


articles seem to hav: 


dent England.” 


been selected with a view to covering the 


topics enumer ited in its announcement 


It is handsomely gotten up and properly 


illustrated with half-tones almost exclu- 
sively. It is too early to criticize the ma 
terial furnished. We wish it the success 
it has set out to win. 

“Worm and Spiral Gearing.” By F. A. 


Halsey. 85 334x6-inch pages, with 23 
illustrations, Van Nostrand Science Se- 
No. 116. D, Van Nostrand C 
New York. Price, 
This book is a republication of the arti 
Modern Worm 
Gearing, which appeared in Vol 
and those on Spiral Gears, which appeared 


ries om- 


pany, 50 cents 


cles on Practice with 


our 21, 
last year. The former articles explained 
the theory of the influence of the thread 
angle upon efficiency and durability, and 


showed by numerous examples of success- 


1 : ssful ms th Xp 
‘ ce I \ ( ) es he the " | 
latter ecel t eed ca 
Che 7 " Ste Third edit 
15 $4 X0 iges, with S 
tions. The Ct e Steel Company 
\met Pittsburg Pa 
Many I eadel ir ilready 
quainted wi 0 und ew 
ire not shot | ( It Ss l I In 
practical bo m its subject, which 
worker in steel should be withou I 
present edition contains considerable m 
matter, among whi sa chapter on s« 
hardening steel \ copious index has a 
been added | e b | Ss pup ed 


free, judicious distribution 


‘\ Grapl Method for Solving Certain 
Questions in Arithmetic or Algebra 
By G. L. Vose Second Edition. 62 
334x6-inch pag with 28 illustration 
Van Nostrand Science Series No. 16 
D. Van Nostrand Company, New Y 
Price 50 cents 
The increased attention which is being 

cevoted to graphical methods makes the 

second edition of this manual even mor 
timely than the first. The problems con 
sidered are not of the class with which 


our readers have become familiar through 


the numerous diagrams which we have 
published from time to time, but are of 
the class of which single definite solu 
tions are possible and which are usually 
solved by equations made up to express 
the given conditions 
“Induction ¢ f Amateurs.” Edited 
by Perciva Marshall 7O 5X7 /4-1Inch 
pages with 35 illustrations. The Model 
Engineer ine \mateur k-lectriciat 
London. Price, 6 pene 
lr} pamphil s an excellent publi 
tion for those who like to undertake t 
construc f home-made ippara 
ihe principle nd action of induction ¢ 
‘ eal ] g mply wn and 
ex 1 ‘ explait Very limited 
facil ‘ re » ed ind il 
» re vhy umbitious amate m 
not make f the apparatus described 
‘ tain factory results with \t 
the conclusior 1 chapter describing 
experiments which may br made witl ( 
oil Publications f this cla 
striking illustration of the extent to whi 
mateur worl irried in England 
rractice which we could wish might lb 


imitated hers 








re 


! 


A reader wishes information as to 
best method of turning and polishing hard 
rubber. 

The U. S. cruiser “Des Moines” w 
be launched from the yard of the KF: 
River Ship and Engine Company, Septen 
ber 20 





show that there has bee 
both of 


Recent figures 


a considerable increase 


export 
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and imports of manufactured articles. 
Articles of iron and steel have been ex- 
ported in less quantities of late, but ex- 
ports of other manufactured articles, in- 
cluding especially cotton cloths, have 


greatly increased. 





There has been some likelihood that 
the Machinery Hall of the Paris Exposi- 
tion at Champs de Mars would be demol- 
ished. However, at an interview of the 
Lureau of the Municipal Council of Paris 
with the group of Deputies of Paris the 
latter were all opposed to the destruction, 
though reserving the question of its re 


moval to another site. 





Tool holders for inserted tools are prob 
ably not used in America as extensively 
as in Europe, especially in the larger sizes. 
We do not know just how large such tools 
have been made abroad, but they seem to 
be running to larger sizes here than would 
have been supposed practicable. We learn 
that the Western Manufacturing Company 
of Springfield, Ohio, has recently supplied 
such tools to the Newport News Ship- 
huilding Company, the Wellman-Seaver- 
Morgan Engineering Company and others, 
in which the shank of the tool was 3 inches 
square, 30 inches long, using a cutter made 
of 1'4-inch square steel, and the whole 


tool weighing 125 pounds. 





Personal. 


Our contributor, Mr, D. E. McCarthy, 

ho for some time past has been connect- 
ed with the Westinghouse Electric & Man- 
ufacturing Company, latterly as general 
foreman, has left that position to accept 

place with the American Arithmometer 
Company, of St. Louis, Mo. His leaving 
his position in Pittsburgh was made the 
oceasion of a farewell dinner, smoker and 
entertainment tendered him by his asso- 
ciates in the Westinghouse establishment. 
during which he was presented with a 


handsome silver service suitably engraved. 





° ° 
Commercial Review. 
New York, September 8. 

Perhaps there is nothing which better 
demonstrates the prosperous condition of 
the machinery trade than the absence of 
the keen competition which characterized 
it several years ago. It can almost be 
stated as an axiom that when business 
i> dull competition is brisk. 

From statements made by manufacturers 
of machinery, it would seem that at no 
time was competition so meagre as at 
present, the only exception being wood- 
working machinery, which has already 
been discussed at length in these columns. 

One of the principal reasons for this 
gratifying condition of affairs, is the fact 
that the manufacturers have so many or- 
ders on their books that they are more 


desirous of executing them than they are 
of adding to them. They are prompted 
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to adopting this policy because of the de- 
lay incident to deliveries, for which a 
variety of reasons, many of them too ob- 
vious to mention, is responsible. 

A manufacturer in speaking of the ab- 
sence of keen competition in the machinery 
trade said to the writer: “It is not so very 
long ago when the announcement was 
made that certain machinery was wanted 
to find twenty concerns, frequently more, 
anxious to obtain the order. You don't 
find this nowadays. During the past year 
] have sought many orders with the ex- 
pectation of finding many of my competi- 
tors bent on a similar mission, but have 
been surprised to see only three or four of 
them bidding against me. This is simply 
because everybody seems to have all he 
can do to fill existing orders, and is not 
very anxious to book new ones In fact, 
nowadays it’s just a case of letting people 
know what you have to offer, and they'll 
do the rest.” 

The announcement that the American 
Bicycie Company had defaulted in_ the 
payment of the September interest on its 
debenture bonds, followed as it was by the 
appointment of three receivers to reor- 
ganize its affairs, occasioned no surprise 
in machinery supply circles, where the fact 
has been known for some time that the 
company’s business was far from being in 
a satisfactory condition 

When the company was organized, in 
1900, the bicycle craze had reached the 
summit of its prosperity. Bicycles had 
iound their way into the humblest home 
in the land, and were utilized both for 
pleasurable and business purposes, espe- 
cially the former. All of a sudden, the 
demand for them ceased, and for the past 
two years, and particularly for the past 
year, sales of bicycles have been diminish- 
ing. The reason for this is difficult to 
state. Considering the bicycle as a medium 
of pleasure, it can only be explained on 
the theory that in the matter of diversion 
the American people are rather fickle, as 
the retrograde tendency in rowing, cycling, 
pugilism, pool and billiard playing, etc., 
shows. 

When the company saw its bicycle busi- 
ness declining it undertook the manufac- 
ture of automobiles. It expended large 
sums of money in putting a machine on 
the market that would meet with popular 
favor, but only with varying success. In 
the course of time its working capital, 
which never was of sufficient proportions, 
was seriously impaired, and recent devel- 
opments followed as a natural conse- 
quence. The company attempted to intro- 
duce its products abroad, and opened an 
office in London with that object in view. 
Foreign sales were so unsatisfactory that 
the company closed .this office not long 
afterwards. 

In trade circles the future of the com- 
pany is thought to largely depend upon 
whether or not bicycling will regain 
its former prestige, and whether or not 
automobiles can be manufactured to make 
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them within reach of the masses, instead 
of the classes, as at present. Upon this 
point, as will be remembered, no less an 
authority than Thomas A. Edison has ex- 
pressed himself in the affirmative. 

Several conventions will be held next 
month which are certain to interest manu- 
facturers of machinery. The most notable 
will be the first annual convention of the 
recently organized National Machine Tool 
Builders’ Association. At this gathering 
there will be a “liberal discussion of sub- 
jects pertaining to the manufacture and 
sale of machine tools.” In this connection 
it is interesting to note that the constitu- 
tion of the association provides that at its 
annual conventions the association shall 
‘make such laws, define such policy, adopt 
such resolutions and render such decisions 
as shail further the interests of the asso- 
ciation, and the acts, resolutions and deci- 
sions of a national convention shall be 
final and binding upon all members.” The 
date and place of the convention have not 
been set. 

The convention of the Southern Supply 
and Machinery Dealers’ Association will 
be held at the New Gayoso Hotel, Mem- 
phis, Tenn., on October 21, 22 and 23. C. 
B. Carter, of Knoxville, Tenn., the secre- 
tary-treasurer of the asociation, on behalf 
of its Board of Officers, extends a cordial 
invitation to all manufacturers to attend 
the convention. 

The National Association of Agricultu- 
ral Implement and Vehicle Manufacturers 
will be held at Minneapolis, Minn., on 
October 15, 16 and 17. 
tion is extended to all vehicle and tool 


A special invita- 


manufacturers, not members of the asso- 
ciation, to be present. 

In a petition to the Greater New York 
authorities, asking for the widening and 
closing of certain streets, President New- 
man, of the New York Central Railroad, 
promises that in the event of favorable 
action in the matter the company will 
substitute electricity for steam for all of 
its trains on the Hudson and Harlem div- 
isions within the city limits, as far as 
Croton on the former and White Plains 
on the latter. Continuing, President New- 
man says: “The date upon which opera- 
tion by electricity can be commenced will 
be determined, the necessary authority be- 
ing obtained, upon the time required for 
the construction and equipment of power 
houses. It was with the desire of hasten- 
ing and of prosecuting so much of this 
work as might be possible under the ex- 
isting law that the negotiations were be- 
gun; and with the same desire the com- 
pany is ready, if it has the co-operation 
of the city as prayed for in the petition, 
to enter into contracts for the power- 
houses required for operation by electricity 
just as soon as necessary details can be 
perfected.” 

Rumors have been current recently that 
financial difficulties have seriously inter- 
fered with the business of the United 
States Shipbuilding Company. After de- 
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claring that the reports are without foun- 
“The com- 
doing business. 


Lewis Nixon 
pany is formed and is 
What delay there had been was wholly 
incidental to making our combination per- 


dation, 


says: 


fect in every point. Every difficulty has 


We are now fac- 
brilliant pros 
Within the 


past few days we have secured orders for 


been met and mastered. 
ing the more 
pects than we figured upon. 


future with 


two new vessels and we are estimating on 
others.” 

Recent figures of the domestic exports 
tor the seven months ending July, 1902, 
by way of comparison with a similar pe- 


riod for 1901, as given by the Bureau of 


Statistics, show declines in agricultural 
implements, cycles and parts, electrical and 
scientific apparatus, steel rails, structural 
iron and steel, metal-working machinery, 
electrical machinery, and locomotives. On 
the other hand, advances have been scored 
in steel wire, builders’ hardware, pumps 
and pumping machinery, sewing machines, 


tvypewriting machines, miscellaneous ma- 


chinery, and iron pipe and fittings. The 
detailed figures follow: 

Articles. 1901 1902. 
Agricultural implem'ts.$13,591,135 $13,318,258 
Cycles and parts..... 1,861,891 1,845,265 
Electrical and_= scien 

tific apparatus..... 4,143,827 
 - eEeEeaae 6,187,361 
Struc’l iron and steel... 1,860,126 
ere 7.540 


» 
tire) 


48 


Builders’ hardware... . 
Metal working mach.. 
Electrical machinery.. 








Pumps and pumping 
machinery ........ 1,126,560 
Sewing machines and 
ae 3.089 





Locomotive engines... . 
Typewriting machines. 
Miscellaneous mach'y. 





The United Steel Company, Canton, O., 


have placed an order for four 250 water 
tube boilers with the Pittsburgh Gage & 
Other 


cent contracts include power-transmitting 


Supply Company, Pittsburgh. re- 
machinery outfit for the Maryland Paper 
Company, and a rope transmission for the 
State Institution for Feeble Minded, Polk, 
Pa 

The Canadian Bridge (¢ 


ville, Can., 


ompany, Walker 
North- 


crane, 


are installing a second 


ern three-motor electric traveling 
25 tons capacity, 60 feet span, manufactured 
Northern Engineering Works, of 
Mich. This will be used 
to handle heavy girders 
The 


Akron, 


by the 
Detroit. crane 
in their yard 
surt Manufacturing Company, of 
Ohio, 
lowing orders: 
Works, 
« 200-gallon Cross oil filter for their works 
Ohio, 


S2 


the fol 
« Wire 
Burt exhaust heads and 


received 


have just 
American Steel 
two large 
at Cleveland, making the twenty- 
ninth order which they have received from 
this concern for oil filters; two Cross oil 
filters 
boats, 


on one of the new torped 
for the 

the Detroit 
of Morenci, 
Cross oil filters, 


for use 
filters 
Wash 


Mining Company, 


and also two navy 


vard at Bremerton, 
Copper 
Ariz., 


making ten of these 


two fifty-gallon 


filters now in use in 
their mines 
The bids for the new pumping plant at 


the 


ope ned by 


Jaldwin’s, L. I., will be 
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Yo irk 


The proposals have been 


New 
September 11 


Greater water authorities on 
advertised four times for various reasons, 
much to the annoyance of bidders, and at 
some them. 

The Stanley Rule & Level Company, of 
New 


electric 


expense to 


3ritain, Conn., are about to adopt 


driving throughout their works. 


They have recently purchased from the 


Westinghouse Electric & Manufacturing 


Company a 375-kilowatt 5oo-volt direct 
~ Js - 


current engine-type generator to be oper 


ated in connection with a marine-type en 


gine running at 200 revolutions per min 
ute furnished by Westinghouse, Church, 
Kerr & Co 


Pawling & Milwaukee, 


Wis., 


Harnischfeger, 


makers ot electric traveling cranes 


and hoists, state that the booking of or 
ders remains highly gratifying \mong 
rders recently received are the following 


Minneapolis Steel & Machinery Company, 
Minneapolis, Minn., two 20-ton crane 
th 5-ton 1X1 \ S ne 15-ton 
crane \ th 5 n 1X il I me 5-ton 
crane; Crane Company, Chicago, one 2 


pany, North Milwaukee, one 10-ton crane 

Baldy Locomotive Works, Philadelphia 
four 10-ton cranes; The Standard Steel 
Works, Burnham, Mifflin Co., Pa., two 


W« st 


one 1O 


1Oo-ton cranes; 


Pittsburgh, 


Pennsylvania Lines 
gh, Fort Wayne, Ind., 
ton crane; Moran Bros. Company, S« 
Wash... one 5-ton hoist; 
Works Company, Columbus, Ga., one 20 
t ance & Manufac 
Harrisburg, Pa.., 
Spang-Chalfant Company, 


the 


attle, 


Columbus Iron 


Garosjean 





ton crane; L: 


ing 
MP itis 


Company 
ton crane; “he 


ra, 


I 
Engine Company, Erie, | 


one 15 


Harrisburg 
Ball 
ton hoist 
Works, 


American 


one 5-ton crane; 
’a., three 3 


Machine 


crane; 


travel he Berlin 
Beloit, Wis.. one 15-ton 
Company, Economy, 


} > 1 
the Bridge 


Pa.. five 10-ton cranes, each with two 5-ton 
Farmers’ Fertilizet 


Ohio, 


the 


trolleys; 


Company, Columbus, two 3-ton 
hoists; Betts Machine Company, Wilming 


ad 
Phe 


Gardiner Campbell 


ton. Del.. one 20-ton crane company 


recently acquired the 


Company property adjoining their works 
This property 200x150 feet in size and 
the three-story building is being entirely 
remodeled to supply additional machine 
shop facilities, also to provide extra pat 
tern storage. The foundry is_ being 
changed over, and an addition made there 


to, and in the entire building will be placed 
modern foundry equipment Among the 
ill be two P. & H 
The present power plant 


improvements W electric 


1 
traveling cranes 


is being much enlarged and new boilers, 


engines and another generator will be 
vided It is that 


considerably 


pro 


stated these improve 


ments will shorten the time 


required to complete a crane or hoist 


CHICAGO MACHINERY MARKET 


\ Chicago dealer in machinists’ supplies 
stated that he had believed August to be 
a comparatively quiet mont when 
was totaled he found 


the month’s business 


It tO Vary oT ly a few hundred dollars from 


was the 


He 


that of August last year, which 


best August he had ever experienced 


added that some of the small machine 
shops had not been very busy during 
August, but that all the large ones were 


The representative of an article used in 
travel 
parts of the West 


brisk business. 


every machine shop said _ his ng 


salesmen in some wert 


complaining of a not very 


\ foundryman, who makes pulleys, hang 


ers and similar products, said trade seemed 


} " 
} ] 


ve quieting down a little. Of from 
twelve to fifteen representatives of manu 
facturers f machinists’ supplies inter 


viewed, the above were the only “minor 


s” en eres 
Che remainder f e interviews were 
trongly the opposite One machinists’ 
supplies sell if there was the 
nere: of autumn trade over that 

f summer this year, a gain of some twen 
1 \ ‘ hem all out of 
isiness, through inabilitv to take care ¢ f 
fhe summer trade showed little, if 

of deere isc Irom t t f the preceding 
ntl thi eal Reports of sales this 
past summer being ¢ ( the top notch 
in the experien f the houses concerned 
were n incommon Chere is some diffi 
culty btaining prompt shipment of som 
( f goods. One house reports that 
ews, taps, dic nd « are all slow 

in getting from tactory Another says 
the difficulty with them mainly the un 
common sizes, regular sizes and patterns 


‘coming forward with re 


sonable dispatch 
If there is to be any 


in the West this fall, a 


slackening of trade 


regards machine 


shop purchases, it 1 yet sufficiently 

developed to attract general attention. The 

preponderating ma of stimony favors 
continuance of the unusual activity. Re 


ted industries have a ndices of un 


diminished activity It said that the 
nly reason Chicago foundries are not 
mk iw 25 per cent. 1 e iron than at this 
time last yeal ( i they either cannot 
get the iron or are hopelessly short on 
coke he busin is before them, some 
1 idries ing if expected out 
put well int the coming veat 

The degree of activit\ in the country 

perhaps relatively greater than in Chi 
cago. It is based ‘ partially upon 
the fact that the farmers have more money 


to spend this vear than ever before and are 


spending it The machine-shop industry 
n the ite ) rrowing steadily, but 
there is well as in the cities, it 1s largely 
i building to old dustries rather than 
the starting of new ones 

Quotations. 


New York, Monday 


prices fort 


Si ptember a) 


Northern and 





ern 11 irgely nominal, are as 
follow 
Norther 
No. 1 X $23 50 ($25 00 
No 2 % 22 75 (a 23 50 
No. 2 pl 22 25 @ 22 & 





eee Sa LS 


———— 


ena 


PF te 





Southern: 
No. 1 Foundry.......... 22 00 @ 23 00 
No. 2 Foundry.......... 21 75 @ 22 50 
No. 2 Foendry...:-s0«>+ 25 2§ @ 22-75 
No. 4 Foundry...... 20 25 @ 21 25 

Bar Iron—Base Sizes—Refined brands, 
mili price on dock, 1.93c, upward in car 
load lots. Smaller quantities from store, 
2.15 @ 2.200. 

Tool Steel—Base Sizes—Good standard 
quality, 7c.; extra grades, -1oc. and up- 
ward. 

Machinery Steel— Base sizes — From 
Store, 2.10 @ 2.25c. 

Cold Rolled Steel Shafting—2.90c. from 
store for base sizes. 

Copper—Lake Superior ingot, 1134 @ 
117gc.; electrolytic and casting, 115g @ 
1134c. 

Pig Tin—In 5- and 10-ton lots, f, o. b. 
New York, 27% @ 27\c. 

Pig Lead—4.10 @ 4.12%c., in 50-ton 
lots. 

Spelter—53g @ 55¢c. 

Antimony—Cookson’s, 10'4c.; Hallett’s 
and U. S., 74% @ &c. 

Lard Oil—Prime City, 79 @ 8ic., ac- 
cording to brand and quantity ranging 
from one barrel up to large lots, 


New Catalogs. 


Adam's Steel & Wire Works, Joliet, III. 
Woven wire and ornamental steel fencing. 
6x9, pp. 49, paper. 

Putnam Machine Company, Fitchburg, 
Mass. Lathes, planers, shapers, bolt cutters, 
ete. 6x9, pp. 161, paper. 








New Corporations. 
Truscott Manufacturing Co., Pontiac, Mich. ; 
capital, $5,000; object, manufacturing a pat- 
ent bench and step ladder, with other articles. 





Manufacturers. 


» The New Fane Basket Company, Newfane, 
N. Y., is about to rebuild. 

The American Peat Fuel Company is build- 
ing a plant at Capac, Mich. 

The Prairie du Chien (Wis.) Woolen Mill 
Company's plant has been partly destroyed by 
fire 

The Kingsland Paper Mills are about to 
build an addition to their plant at Nutley, 
N. J. 

The capacity of the Pressed Steel Car Com- 
pany’s plant at McKees Rocks, La., will, it is 
said, be enlarged. 

A new plant is to be built for the Union 
Petroleum Company, petroleum products, 
Philadelphia, Pa. 

Plans have been made for a factory addi- 
tion for the Michigan Chair Company, of 
Grand Rapids, Mich. 

The Upson Nut Company, manufacturer of 
carriage hardware, Unionville, Conn., is build- 
ing a new wire room. 

The Sherwin-Williams Company, Chicago, 
paint manufacturer, plans to build a large 
new plant at Pullman. 

The plant of the Easton (Md.) Furniture 
Manufacturing Company has been burned, but 
will probably be rebuilt. 

EK. T. Burrowes, Portland, Me., proposes to 
erect a T5X1Q0-foot building for the manu- 
facture of billiard tables. 


The Fitzgibbons Boiler Company is negotiat- 
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ing for the removal of its factory to Water- 
loo, Ia., from Oswego, N. Y. 

Butterfield & Co., manufacturers of taps 
and dies, Rock Island, Que., will erect a mod- 
ern new factory, 100 feet long. 

Joseph Black & Sons Company, hosiery 
manufacturers, York, Pa., will, it is believed, 
soon erect a building of its own. 

Russell Jennings Manufacturing Company, 
manufacturer of augers and bits, is building 
a factory addition at Chester, Conn. 

The Ada Manufacturing Company, yarns, of 
Charlotte, N. C., will issue $60,000 of pre 
ferred stock and install a number of looms. 

The General Electric Company at Schenec- 
tady is about to erect a very large new ma- 
chine shop. The dimensions are 800x135 feet. 

Work is commencing on foundations for 
buildings of an open hearth steel plant of the 
Youngstown (Q.) Iron Sheet & Tube Company. 

Hartwell, Richardson & Kingston are the 
contractors to erect a manufactory for ma 
chinists’ tools at 227 Eddy street, Providence, 
m I. 

The Ashland Emery & Corundum Company 
has leased land adjoining its factory at Perth 
Amboy, N. J., and will have a large plant 
there. 

From a visit of officials of the Ohio Central 
Railroad to the car shops at Kenton, O., it is 
thought that the time may have come to en- 
large them. 

The National Cash Register Company will 
erect a branch factory in Canada. It is also 
said that a new factory will be built in Ber- 
lin, Germany. 

J. Hi. White, who purchased the plant of 
the James Armstrong Soap Company, of Bal- 
timore City, Md., thinks of moving it to New- 
port News, Va. 

The plant to be erected for the F. 8S. Wal- 
ton Company, oils, Philadelphia, Pa., will in- 
clude a press-house, boiler- and engine-house, 
cooper shop, ete. 

The Sterling Comb Company, of which 
Alexander S. Paton will be president, is to put 
up a  140x36-foot, three-story building at 
Leominster, Mass. 

Ground has been broken at Cambridge, 
Mass., for a four-story, 200x1z4-foot building 
for W. L. Lockhart & Co., Boston, manufac 
turers of coffins and caskets. 

The contract has been let for building a 
four-story, SOx50-foot addition to the factory 
of Comstock, Cheny & Co., manufacturers of 
ivory goods, Ivoryton, Conn. 

Contracts have been awarded for an addi 
tion, SOx100 feet, to the factory of the Leland 
& Faulconer Manufacturing Company, Detroit, 
Mich., manufacturer of grinders, ete. 

The Empire Metal Company, firm of Jaco- 
bus & Krulan, at 3 Peck Slip, New York, has 
dissolved partnership. Mr. Krulan is now 
proprietor of the Empire Metal Company. 

A plant to cost $100,000 and employ 250 
more men will be added to the Laidlaw-Dunn 
Gordon works, at Elmwood, Cincinnati, O., of 
the International Steam Pump Company. 

The Allis-Chalmers Company is discontiu 
ing work at a plant in Buffalo which it has 
been running for some years, and is shipping 
the machinery to Milwaukee and Scranton. 

An engineer from the General Electric 
Works, at Schenectady, N. Y., is said to have 
been visiting Cohoes recently to report the 
advisability of erecting a large power plant 
there. 

The Globe Iron Works Company, Minne- 
apolis, Minn., manufacturer of gas engines, 
has broken ground for a new foundry. The 
firm has just completed an addition to the 
main shop. 

The West Coast Manufacturing & Invest 
ment Company, Ballard, Wash., is stated to 
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be about to rebuild its Burned shingle mill. 
It will also build a new sawmill to employ at 
least 100 men. 

James Rees & Sons Company, boilermaker, 
Pittsburgh, Pa., is building an addition, SOx 
270 feet. In the addition will be placed ma 
chinery. A hydraulic riveting machine will 
be one of the features. 

The additions being constructed at the 
plant of the Huber Manufacturing Company, 
Marion, O., manufacturer of farm engines, 
threshers, rakes and scrapers, will be twice 
the size first planned. 

A three-story factory building, 75x400 feet, 
will be erected near Frankford Junction, 
Vhiladelphia, for A. J. Cameron & o., worsted 
tops. The building will be equipped with an 
electric plant to furnish the power. 

The American Insulated Wire & Cable Com- 
pany, organized under the laws of New Jer- 
sey, has leased factory space in a building on 
Pacifie street, Stamford, Conn., in which it 
intends to carry on manufacturing. 

Putting up the steel frame of the new ma 
chine shop for the Farrel Foundry & Machine 
Company, Ansonia, Conn., is under way. The 
new building is wide enough to take in travel 
ing cranes a little over 70 feet in length. 

The Commercial Envelope Company, Bing 
hamton, N. Y., will enlarge its plant by a 
building with 36,000 feet of floor space. A 
new corporation is being formed, to be known 
as the Commercial Envelope & Box Company. 

The Sangamon Manufacturing Company is 
establishing a plant at Mildred, near Spring- 
field, Ill, to make mining cars, tools and 
stoves. The main building is over 600 feet 
long and the smaller, which is to be used for 
a foundry, is SO feet square. 

The Mutual Machine Company, of Wash- 
ington, N. C., has completed its machine shop 
and foundry and is ready for work. This 
shop is equipped with modern tools, and the 
company is prepared to execute work of all 
kinds, especially marine and mill work. 

William L. Neufer, of the Neufer Cedar 
Company, of Whitehall, Mich., has been in 
Menominee looking over the ground for the 
establishment of another factory, for the 
manufacture of boxes, shingles and lumber. 
Nothing definite has been done in the matter. 

The Pittsburgh Plate Glass Company is 
about to become a large paint manufacturer. 
It also will branch out into other lines and 
manufacture building supplies. The company 
is erecting at Newark, N. J., a paint plant 
which will have a capacity of 2.500 gallons a 
day. It owns also a plant in Milwaukee. 

It is reported from Cincinnati, ©., that the 
International Leather Company, recently in- 
corporated for $5,000,000, has purchased the 
Nepper Oak Sole Leather Tannery, on Henry 
street, and will remodel it and put in new 
machinery. Three other plants will be put in 
operation in different parts of the country. 

The Zimmerer Machine Company, builder of 
special machinery and tools (punches and dies 
a specialty), has opened its shop at 1558 Cen 
tral avenue, Cincinnati, O. The firm consists 
of H. L. Cameron, for some years with tue 
R. K. Le Blond Machine Tool Company, as 


‘ foreman, and John Zimmerer, with experience 


as foreman and in the punch and die busi- 
ness. 

It is currently reported that the Ingersoll- 
Sergeant Drill Company, whose main offices 
are in New York city, and whose plant is at 
Easton, Pa., has purchased a tract of 190 
acres, beyond the limits of Phillipsburg, N. J., 
for new buildings. The company has _ been 
looking for a site for a long time and “Wolt” 
has been cried more than once as to its hav- 
ing fixed upon a location. 

Charles T. Schoen has purchased 40 acres 
of ground at Butler, Pa., adjoining the plant 
of the Standard Steel Car Company, and will 
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begin the erection of a steel car wheel plant, 


to cost $500,000, and be enlarged later. The 
machinery, built by the Bethlehem Steel Com 
pany, is already set up in Bethlehem. The 


plant will manufacture its own steel, and wiil 
400 wheels daily. Their 
S5,000 


capacity of 
tensile strength, it is 
pounds. The 
tinuous process. 


have a 
will be 
made by a 


said, 


wheels will be con- 








Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line, cach insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week's issue. 
Answers addressed to our care will be for 
warded. 

Gear Wheels, gear cutting. Grant; see p. 18. 

Punches & dies. Wal.M.Wks.,Waltham, Mass. 

Caliper cat. free. E. G. Smith, Columbia, Pa. 

Power press work, 247 W. Broadway, N. Y. 

Will buy or pay royalty for good patented 
machine or tool. Box zs82, AMER. MACH. 

Wanted—Improvements in grinding machin- 
ery. Address Box 1435, Providence, R. 

For Sale—One 24 in. x 24 in. x 6 ft. planer ; 
been used 30 days. Box S60, AMER. Macu., 

Light and fine mach’y to order: models and 
elec. work specialty. E. O. Chase, Newark, N. J. 

Machine for wax plate making wanted. Ad 


dress Blue Island Specialty Co., Blue Island, 
Mil. 
Book, “Dies and Diemaking,” 


100 6x9 
I 


pages, $1, post paid: send for index. J. 


Lucas, Bridgeport, Conn. 

Drafting, by the job or hour; contracts 
made for regular work; ideas perfected; all 
mechanical drawing done quickly and accu- 
rately. B. & K., care AMERICAN MACHINIST. 

Purchaser for complete sets of universal 
radial and plain upright drill patterns with 


drawings; for sale cheap. Address “Patterns,” 
care AMERICAN MACHINIST. 

Gear and milling cutters, adjustable ream 
ers and special tools; vertical millers, cutter 
and surface grinder and shears, catalog of 
small tools free. R. M. Ciough, volland, Ct. 


Grinding beats filing; try us, on either 
hardened or soft work: capacity 7 in. diam 


eter, 48 in. long and under. The Garvin Ma 
chine Co., Spring and Varick sts.. New York. 
Purchaser for small manufacturing plant in 


Madison, Wis.; lot, 100x180 feet; machine 
shop, 32x68, two story, with line shaft and 
gasoline power; foundry, 40x54, new modern 


equipment: good location; for 
Hart-Parr Co., Charles City, Lowa. 
A Canadian firm with well-equipped ma 
chine shop for handling medium heavy ma 
chine work would like to enter into an agree 


sale cheap. 


ment with some American machine tirm to 
manufacture their goods for the Canadian 
market. Address Box 833, AMER. MACH. 
For Sale—-Valuable real estate and machine 
shop in the city of Biddeford, Maine; the 
property known as the Hardy Machine Com 


pany, consisting of about thirty thousand 
(30,000) square feet of land, adjoining the 
track of the Boston & Maine R. R.: large 
three-story machine shop and foundry, with 
first-class machinery and tools for manufac 
turing the Hardy card grinder, and other 
machinery: the only general repair shop in 
this locality. For information apply to the 


President of the Company. 


Wants. 


Situation and Help Advertisements only in 


serted under this head. Rate 25 cents a line 
for each insertion. About six words make a 
line. No advertisements under two lines ar 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning foi 
the ensuing week’s issue. tuswers addressed 
to our care will be forwarded. ipplicants 


may specify names to which their replies are 
not to be forwarded, but replies will not be 
returned. If not forwarded they will be de 

stroved without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres 


pondents. 
Situations Wanted. 


_ Competent draftsman desires position: New 

York or vicinity. Box 849, Amer. Macu. 
Experienced machine shop foreman open to 

receive offers; references. Box 861, AM. M 


Mechanical draftsman, quick tracer, wishes 


position as assistant. Box 841, Am. MAcH. 
Mechanical draftsman desires position: 
practical shop experience. Box 852, AM. M 


AMERICAN MACHINIST 


Wanted. 
position by electric company. 
For help, write The New 
Agency, 35 Warren st.. 3 

employer. 

Position by competent) machine 
toolroom foreman; Al _ references 
AMERICAN MACHINIST. 

By experienced machinist and engineer, cap 
able of taking full charge of plant. Bex S44, 
AMERICAN MACHINIST. 


Draftsman with experience wishes 

Box S47, A. M. 
York Engineering 
\ No charge to 


shop or 
Box S35, 


Situation as foreman, by thoroughly prac 
tical man; 12 years a foreman; jobbing, etc. 
Address Box 853, AMERICAN MACHINIST. 


Wanted—Position as superintendent’ of 
plant or foreman of machine shop, by man of 
extended experience; references on request. 
Address C. E. Tower, South Bend, Ind. 
Wanted operator 


Position as foreman or 


of automatic screw machines; 12 years’ ex 
perience; age $0; all references Address 
“Automatic,” care AMERICAN MACHINIST. 


Wanted— Position as superintendent = or 


foreman of iron foundry; practical and sue 
cessful; accustomed to estimating, ete. Ad 


dress R. H., AMERICAN MACHINIST. 


Technical graduate, with experience’ in 
power plants and as draftsman on engine 
work, desires to change: steam or general en 
gineering preferred. tox SOO, AMER. MAcH. 

Experienced machine designer, practical, 
thorough, original, 10 years on automatic ma 
chinery, graduate, wants position of respon 
sibility in or out of drafting room. Box 817, 
AMERICAN MACHINIST. 

Designer of special machinery, tools and fix 


care 


tures for manufacturing purposes; man with 
technical education and 15 years’ experience 
in this line seeks a position in Middle West. 


Box 846, AMERICAN MACHINIST. 

Position as superintendent ; experienced in 
handling large force of men on light inter 
changeable work, systematizing, cost reducing 


and card systems, designing of tools, jigs, 
dies, ete. Address Box S48, AMER. MAacu 

A practical machinist of experience in the 
shop on different classes of work and tools 


and outside erecting work is open for an en 


gagement and prefers outside erecting work ; 

ean furnish the best of reference as to char 

acter and ability. Box 855, Amer. Macu 
First-class mechanic, with 10 years’ shop 


experience, 3 years chief engineer on sugar 
estate in tropics, also spent some time in 
drafting room, capable of looking after and 

men, 


taking care of machinery and handling 
wants position. Address F. W. B., care A. M. 
superintendent or 


A position as assistant 


manager, by a young man, 32 vears of age, 
of good executive ability and versed in sys 
tematizing and getting costs: can also do 


drafting, and versed with up-to-date methods ; 
will start very reasonable. Address Box 845, 
AMERICAN MACHINIST 

Experienced draftsman, familiar with de 
sign of light and heavy special machinery, 
hydraulic tools and general shop work, desires 


a position in the vicinity of New York city: 
capable of taking charge of small drafting 
room: references furnished from present em 


ployer. Box S51, AMERICAN MACHINIST. 


Managing engineer and commercial man, 
corporation business over million yearly, de 
sires change; have excellent executive ability ; 
wide experience; familiar with shop order 
systems and cost accounts: great head for 
following up detail: expert designer: a push 
er; can keep peace among employees ; corres 
pondence solicited tox SO4, AMER. Macu 

Civil engineer wants position on railroad 
construction, as resident engineer, or with 
locating party in the field in Cuba, Mexico, 
Porto Rico or Philippine Islands; knows 


Spanish thoroughly competent to handle 
native labor: 6 years’ experience in Spanish 
American countries; highest reference. Ad 
dress, stating salary, location, ete, P. oO. 
Box 1742, New York City. 


Help Wanted, 


For positions, send stamp to The New York 
Engineering Agency, 35 Warren st., N. Y., 
for registration blank 

Mechanical and structural draftsmen; ex 
perienced technical graduates preferred. tox 
71. Station B, Cleveland, Ohio. 


Wanted—Draftsman, experienced on punch 
ing and shearing machinery. Apply, stating 


MACHINIST. 
diemakers to work on 
goods; steady work; 
Address Box S28, A. M. 
Foreman for machine shop; must be Al 
man, accustomed to marine and mill work. 
Address Muttial Mchn. Co., Washington, N. C 
Machinists, for blueprint table of U. 


Box 796, AMER. 

First-class 
sheet metal 
required. 


age, salary, 

Wanted 
dies for 
state wages 


send 


S. S. steam, gas and water pipe, giving tap- 
ping sizes. Address E. E. Meyer, Allegheny, 
Pa. 





Young draftsmen wanted state age, ex 
perience, wages expected, et good oppot 
tunity. Murray Mfg. Co., Richmond Valley, 


Staten Island, N. 


Wanted—Mechanical draftsman on machine 


tools: state age, experience and salary ex 
pected. Address Hilles & Jones Company, 
Wilmington, Delaware 

Wanted—First-class rivet maker who has 
had thorough experience on heading and axle 
machines good wages Address Box S42 
AMERICAN MACHINIS1 

Wood pattern maker for malleable and gray 
iron foundry in Western city; state age and 
experience and name of former employer. Box 
843, AMERICAN MACHINIST 

Wanted—-Six first-class machinists; state 
age, experience and wages expected; to work 
in shop within 20 miles of New York Box 
850, AMERICAN MACHINIS1 

Wanted—Lathe and planer hands for night 
work on heavy machine tool work; good 
wages to good men Apply to The Pond Ma 


Piaintield, N. J. 
about SO years ol 


chine Tool 
Wanted— Young man, ) 
age, practical mechanic with some ability as 
salesman, to travel as machine tool demon 
strator. tox S2ZZ, AMERICAN MACHINIS1 
Wanted mechanical draftsmen 
cranes, steam Reply, stating 
experience and salary required, to Bucy 
rus Company, South Milwaukee, Wisconsin 
Wanted—-Foreman to take charge of tool 
and die room for sheet metal manufacturing 
coneern ; must be thoroughly experienced, Ad 
dress, stating salary expected, Box S29, A. M 
Wanted —First-class machinists experienced 
on compressor or engine work ; steady employ 


Company, 


First-class 


shovels, ete 





ment for good men. Chicago Pneumatic Tool 
Company, Franklin Air Compressor Works, 
Franklin, Da. 

Wanted—-By a progressive firm in Buffalo 


Ms ey & 
foreman in 
instruments 
expected. i. €. 
Estimator 


young mechanic, capable of assisting 

manufacturing parts for fine brass 
state age, experience and salary 
care AMERICAN MACHINIS1 

Wanted—A 


man capable of 


estimating weight and cost of machine work 
from drawings; one having knowledge of 


preferred give 
Address Box 
mechanical 

machine 


experience 
799, A. M 
drafts 


structural work 
and salary expected. 
Wanted —Experienced 


man, Vermont, for general shop 
specialty, paper-making machinery and mill 
work; state age, education, experience, with 


whom, and salary Box 804, AM. M 

Wanted—-A man thoroughly competent to 
harden tool steel die blocks from a few ounces 
to 200 Ibs. in weight; must be thoroughly 
experienced and every 


required, 


well recommended in 
AMER. MACHINIS1 


way. Apply to Box S26, 

We are constantly increasing the scope of 
our work, and invite applications for posi 
tions from first-class patternmakers, molders 
and machinists: we always have vacancies. 


Address The Westinghouse Machine Company, 






East littsburg, Va 

Wanted—An all-around mechanic on Spén 
cer, Hartford and Brown & Sharpe automatic 
screw machines; one who is capable of cam 
ming and making tools for same Apply, giv- 
ing age, experience and wages expected, Box 
S58, AMERICAN MACHINIS1 

Wanted—Assistant superintendent in fac- 
tory employing 400° men must be familiar 
with shop practice and methods and capable 
of handling men; state age, experience, reftet 


Address The Ohio 


Ohio 


required 
Manstield, 
Experienced mechanical drafts 
with a large manufacturing 
Pennsylvania; applicants 


ences and salary 
Brass Company, 

Wanted 
man for position 
company located in 


should state experience, age, salary expected 
and furnish reference ; good position for the 
right man Box S50, AMERICAN MACHINIS1 


machinist, to keep 
manufacturing 


Wanted An all-around 
in repair the machinery of a 


plant; must be able to make small tools, do 
ordinary pattern work, run lathe, planer and 
drill; a steady position for the right man 
send references, stating how long employed 
and what wages received. Box S803, AM 


Wanted—A first-class draftsman and de 
signer of experience, who has also had actual 
shop practice and is capable of acting as 
superintendent or assistant manager of a 





plant building automatic machinery and work 
ing about SS men Address, stating age, ex 
perience and salary wanted, to “N.,” care 


AMERICAN MACHINIST 

Wanted—Engineer to plan and superintend 
the erection of additions to our manufactur 
ing plant which we are making from time to 
time, the arrangement and erection of ma 
chinery, shafting, power plant, heating ap 
paratus, ete permanent position; state age, 
experience, references and sajary wanted. Ad- 


dress The Ohio Brass Company, Mansfield, O. 


Wanted 
neering to 


mechanical engi- 
shop, mechanical 


Instructor in 
teach; machine 
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drawing and either steam engineering labora- well acquainted with the Eastern trade; none ‘Hand Book Practical Mechanics” exactly fills 






























} tory, patternmaking or foundry practice; M. need apply who are unable to furnish Al _ the bill for valuable shop kinks, rules, etc., 
1 Ik. graduate preferred; good chance for ad-| references as to ability and character; New figured out by simple arithmetic and draw- 
| vance Soanant. Send qualifications and recom- York will be headquarters; preference will be ings; also most complete reference tables in 
H mendations at once to Mechanical Engineer- given a practical man with technical training. existence. many taken from note books of 
} ing Department, Washington Agricultural Address Box 857, AMERICAN MACHINIST. best mechanics in the country. Pocket size. 
: College, Pullman, Wash. State age, experience, by whom employed, ete. Price, post paid, only $1. cloth; $1.25 leather. 
Wanted—A man to act as Hastern repre Wanted.—Machinists, toolmakers, drafts- Agents wanted. Book sells itseif. Big money. 
1 sentative for a concern building medium and men, do you want to increase your salary? C. H. Saunders, 216 Purchase st., Boston, 
i heavy machine tools; must be a pusher and They all say that Saunders’ enlarged edition Mass. 
fj i aa a ee = 
. . 
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Belt Lacing Machines 


——, Drill & Mach. 
>a. 


ro 


Belting, Leather 


Shultz Belting Co., 


Co., Birds- 


St. Louis, Mo. 


Bending Machines, Hydraulic 


Bement, Miles & Co., 
Watson-Stillman Co., 


New York. 
New York. 


Bending Machines, Power 


Bethlehem Foundry & Mach. 
Bethlehem, 


So. 


Reade Mchry. C 


Blocks and"Tackles 
See Hoists, Hand. 


Co., 
Pa. 
o., Cleveland, 


0. 


Blowers 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N.Y. 

Champion Blower & Forge Co., 
Lancaster, Pa. 

Boilers 

Struthers, Wells & Co., Warren, 
Pa. 


Books, Mechanical 


Baird & Co., 


delphia, 


perk Collard Co., 
& Co., 


Henley 


Pa. 


Hienry Carey, 


N. 


Phila- 


New York. 
W., New York. 


Bolt and Nut Machinery 


Acme Mcbry. 


Co., 


Cleveland, O. 


Detrick & Harvey Mach. Co., Bal- 
timore, Md. 


Pratt 
Conn. 


Wells Bros. Co., 


& Whitney Co., 


Hartford, 


Greenfield, Mass. 


Boring and Turning}Mills 


American Tool Ws. Co., 


Cin., O. 


Baush Mach. Tool Co., Springfield, 


Mass. 


Bement, Miles & Co., 
Betts Mach. 
Bullard Mach. Tool 


ort, Conn 


Hill, 


McCabe, J. 


Clarke & Co., 
New York. 
Niles Tool Works Co., 


J., 


Co., 


New York. 
Wilmington, Del. 

Co., Bridge- 
Boston, Mass. 


New York. 


Pond Mach. Tool Co., New York. 
Prentiss Tool & Supply Co., New 
or 


k. 
Warner & Swasey Co., 


Ohio. 


Cleveland, 


Boring ~ Drilling Machines, Hori- 
ta 


zon 


Barnes Co., 
Barnes Co., 


ford, Ill. 


Beaman & Smith Co., 
Bement, Miles & Co., 
Betts Mach. 


B. 
Ww. 


Co., 


Rockford, III. 
& John, Rock- 


" 
‘ . 


Provi., 
ee City. 
Wilmington, Del. 


Binsse Mach. Co., Newark, N. J. 

Dallett & Co., Thos. H., Phila., Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

—, eee Tool Co., Cincin- 
nati, 

Frankiin. Mach. Wks., Phila., Pa. 

McCabe, J. J., New York. 

Newton Mach. Tool Wks., Phila- 


delphia, 


Niles Tool Works Co., 
Tool Co., 
& Whitney 


Pond Mact 
Pratt 
Conn 


Prentiss Tool & Supply Co., 


York 


Warner & Swasey Co., 


Ohio 


1. 


Pa. 


Carborundum 
See Grinding. 


New York. 
New York. 
Co., Hartford, 
New 


Cleveland, 


Castings, Brass and Bronze 


Christensen Engineering Co., 
waukee, Wi 


Ss. 


Mil- 


Nolte Brass Co., Springfield, O 


Phosphor 


tron 


Philadelphia, 


ze 
Pa. 


Smelting Co., 


Castings, Die Molded 


Franklin Mfg. C 


Castings, Motor 


Graves Motor 


Minn. 


Castings, Steel 


Christensen Engineering Co., 


waukee, 


Uniform Steel Co., 


Wis. 


Centers, Planer 


Fay & Scott, 


Mfg. 


Dexter 


o., Syracuse, N. Y. 


Co., St. Paul, 


Mil- 
Newark, N. J. 


Me. 


New on Mfg. Co., New Haven, 


Con 
Pratt 

Conn. 
Reed Co., 


"e Whitney Co., 
F. 


E., 


Hartford 


Worcester, Mass. 





Centering [Machines 


Bement, Miles & Co., 
a “oa Mfg. Co., 


New York. 
Milwaukee, 


New York. 


New York. 
D. E., New 


Vis. 
Niles Tool Works Co., 
Pond Mach. Tool Co., 
Whiton Machine Co.. 
London, Conn. 


Chains, Driving 
Boston Gear Works, Boston, Mass 
Federal Mfg. Co., Cleveland, ¢ 


Bridgeport Chain Co., Bridgeport, 
Conn. 

Jeffrey Mfg. Co., The, Columbus, 
Ohio. 

Link Belt Engr. Co., Phila., Pa. 

Whitney Mfg. Co., Hartford, Ct. 


Chucking Machines 
Cleveland Mach. Screw Co., Cleve- 


land, O. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Quint, A. D., Hartford, Conn. 

Reed Co., F. E., Worcester, Mass. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 


Chucks, Lathe 


Cushman Chuck Co., Hartford, Ct. 


— & Pettis Mfg. Co., New 

aven, Conn. 

The E. Horton & Son Co., Wind- 
sor Locks, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

wr 4 Chuck Co., New Britain 
Con 

Westcott Chuck Co., Oneida, N. Y. 

Whiton Mach. Co., D. E., New 
London, Conn. 

Chucks, Drill 

Almond, T. R., Brooklyn, N. Y. 

Rrown & Co., R. H., New Haven, 
Conn. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Goodell-Pratt Co., Greenfield, 
Mass. 

The E. Horton & Sons Co., Wind- 
sor Locks, Conn. 

Morse Twist Drill & Mch. Co. 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Standard Tool Co., Cleveland, O 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Whitney Mfg. Co., Hartford, Ct. 


Whiton Mach. Co., D. E., New 


London, Conn. 


Chucks, Split 


Faneuil Watch Tool Co., Boston, 
Mass. 

Clutches, Friction 

Caldwell, Son & Co., H. W., Chi- 
cago, 

Coil Clutch Mfg. Co., New York. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

New Haven Mfg. Co., New Haven 
Conn. 

Oesterlein Mach. Co., Cincin., O. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Compressors, Air 

Blanchard Mach. Co., Boston, 
Mass. 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Christensen Engineering Co., Mil- 
waukee, Wis. 

Clayton Air Compressor Works, 
New York. 

Curtis & Co. Mfg. Co., St. Louis, 
M0, 

Gray-Blaisdell Co., Bradford, Pa. 

Ingersoll-Sergeant Drill Co., New 
York. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

Rand Drill Co., New York. 

Consulting Engineer 

Cloos, Jacob, Milwaukee, Wis. 

Thompson, Hugh L., Waterbury, 
Conn. 

Coping Machines 

Long & Allstatter Co., Hamilton. 
Ohio. 


Correspondence Schools 
Correspondence. 


See Schools, 
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Countershafts 

Builders’ Iron Fdry., 

Oesterlein Mach. Co., 

Pratt & Whitney 
Conn. 

Reeves Pulley Co., 


Provi., R. I. 
Cincin., O. 
Co., Hartford, 


Columbus, 


Ind. | 
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Drilling Machines, Bench 
Barnes Co., W. F. & John, Rock 
ford, Lil. 
Pratt & Whitney Co., Hartford, 


Conn. 


| Drilling Machines, Boiler 


Smith Single Belt Reversing 
Countershaft Co., Melrose, 
Mass. 

Wheaton Mach. Co., Boston, Mass. 

Wilmarth & Morman Co., Grand | 


Rapids, Mich. 
Counting and Printing Wheels 
Franklin Mfg. Co., Syracuse, 
Couplings, Shaft 


ms. %. 


Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Philadel., Pa. 

Davis Mac h: Co., W. P., Roches- 
ter, [ 

Patterson, Gottfried & Hunter 
Ltd., New York. 

Stuart, R. J., New Hamburg, N. Y. 

Tower, A. B., Rockwell, Fla. 

Cranes 

Brown Hoisting Mach. Co., N. Y. 
City 

Chicago Pneumatic Tool Co., Chi- 
cago, 

Cleveland Crane & Car Co., Cleve- 
land, O. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Franklin Portable Crane & Hoist 
Co., Franklin, Pa. 

Maris Bros., Philadelphia, Pa. 


Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & Harnischfeger, Milwau- 


kee, Wis. 

Sellers & Co., Wm., Philadel., Pa. 
Whiting Foundry Equipment Co., 
Harvey, Ill. 

Crucibles 
Dixon Crucible 
City, N. J 


Cupolas, and Ladies, Foundry 


Co., Jos., Jersey 


Northern Engr. Works, Detroit, 
Mich. 

Obermayer Co., S., Cincinnati, O. 

Whiting Foundry Equip. Co., Har- 
vey, Ill. 

Cutters, Milling 

Brown & Sharpe Mfg. Co., Provi 
dence, .' a 

Cleveland Twist Drill Co., Cleve 
land, O. 

Gay & Ward, Athol, Mass. 

Ingersoll Milling Mach. Co., Rock- 
ford, . 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Bos Gage & 
rill Works, Gloucester City, 
N. J. 

Standard Tool Co., Cleveland, O. 

Cutting off Machines 

Bement, Miles & Co., New York. 

Davis Mach. Co., W. P., Roches- 
ter, N. 

Franklin Mach. Wks., Phila., Pa. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 

Pond Mach. ‘tool Co., New York. 

Cutting off Tools 

Armstrong Bros. Tool Co., Chi 
cago, . 

Pratt & Whitney Co., Hartford, 
Conn. 

Dies, Sheet Metal 

Bliss Co., E. W., Brooklyn, N. Y. 

Toledo Machine & Tool Co., To 
ledo, O. 

Dies, Threading, Opening 

Errington, F. A., New York. 

Geometric Drill Co., Westville, Ct. 


Aurora Tool Works, Aurora, Ind. 
| Baush Mch. ‘lool Co., Springtield, 
MASS 
Bickford Drill & Tool Co., Cin- 
cinnati, 0. 
tfement, Miles & Co., New York 
Dallett & Co., Thos. H., Phila., Pa. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 





Jones & Lamson Mech. Co., Spring 
field, Vt. 

Modern Tool Co., Erie, Pa. 

Pratt & Whitney Co., Hartford, | 
Conn. 

Draiting Machine 

Universal Drafting Mach. Co., 


Cleveland, O. 


Drawing Boards and Tables 
Rich, J. & G., Philadelphia, Pa. 
Drawing Instruments 
Alteneder & Son, Theo., 
phia, Pa 
Keuffel & Esser ¢ 


Philadel 


New York. 


Des 


Drilling Machines, Multiple Spindle 


taker Bros., Toledo, O 

Barnes Co., B. F., Rockford, Ul. 

Barnes Co., W. F. & John, Rock- 
ford, Ill 

Saush Mch. Tool Co., Springfield, 
Mass 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cincin- 
nati, Ohio. 

Dallett & Co., Thos. H., Phila., Pa. 

Garvin Mach. Co., New York 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

McCabe, J. J.. New York. 

Newton Machine ‘Tool Works, 
Philadelphia, Pa. 

Niles Tool Works Co., New York. 

Prentiss Tool & Supply Co., New 
York 


Drilling Machines, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 
cago, Ill 

Cleveland Pneu. Tool Co., Cleve 
land, Ohio 

Phila. Pneumatic Tool Co., Phila- 
delphia, Pa 

Q. & C. Co., Chicago, Il. 

Standard Ry Equip. Co., St 
Louis, Mo 


Drilling Machines, Portable 


Dallett & Co., Thos. H., Phila., Pa 

Drilling Machines, Radial 

American Tool Wks. Co., Cin., O. 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cin 
cinnati, Ohio. 

Cleveland Punch & Shear Works 


Co., Cleveland, O. 
Dreses Mach. Tool Co., 
Fosdick Mach. Tool Co 
Gang Co., Wm. E., 


Cincin., O. 
, Cincin., O. 
Cincinnati, O. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass 
McCabe, J. J., New ork. 
Mueller Mach. Tool Co., Cincin., O. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Prentiss Tool & Supply Co., New 
York 
| Reade Mchry. Co., Cleveland, O 
Drilling Machines, Turret 
Niles Tool Works Co., New York. 
Quint, A. D., Hartford, Conn 
Drilling Machines, Upright 
American Tool Wks. Co., Cin., O. 
Aurora Tool Works, Aurora, Ind 
Baker Bros., Toledo, O 
Barnes Co., B. F., Rockford, II! 
Barnes Co., W. F. & John, Rock 
ford, Ill 
Bement, Miles &  ~o., New York 
Blaisdell « > = Worcester, 
Mass 
Cincinnati Mach. Tool Co., Cin., O 
Davis Mach. Co., W. P., Roches 
ter, N. ¥ 
Fosdick Mach. Tool Co., Cincin 
nati, O 
Gould & Eberhardt, Newark, N. J 
Harrington & Son Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass 
Hoefer Mfg. Co., Freeport, Ill 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O 
| MeCabe, J. J., New York. 
Niles Tool Works Co., New York 
New Haven Mfg. Co., New Haven, 
Conn 
Pratt & Whitney Co., Hartford, 
Conn. 
| Prentiss Tool & Supply Co., New 
York 
Sibley & Ware, South Bend, Ind 


Drills, Center 


Pratt & Whitney Co., Hartford, 
Conn 

Slocomb & Co., J. T., Providence, 
R. I 
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Drills, Rail Flexible Shafts Graphite Hack Saw Blades and Frames 
Bement, Miles & Co., New York. | Chicago Flexible Shaft Co., Chi- | Dixon Crucible Co., Jos., Jersey | Goodell-Pratt Co., Greenfield, 
Niles Tool Works Co., New York. cago, City, N. J. Mass. 

Perse Obermayer Co., S., Cincinnati, O. yo Schlemmer & Co., 
Drills, Ratchet s New York. 
Grinders, Center Millers Falls Co., New York. 


Meriden, Ct. 


Parker Co., Chas., 
Co., Hartford, 


Pratt & Whitney 
Conn. 


Dynamos 

Akron Elec. Mfg. Co., Akron, O. 

Cc & € Electric Co., New York. 

Crocker-Wheeler Electric Co., Am- 
pere, N. J. 

Eck Dynamo & Motor Co., Belle- 
ville, N. J. 

General Elec. Co., New York. 

Jantz & Leist Elec. Co., Cincin., O. 

Northern Elec. Mfg. Co., Madison, 


is. 
Robbins & Myers Co., Springfield, 
Ohio. 
Sprague Elec. Co., New York. 
Triumph Elec. Co., Cincinnati, O. 
Western Electric Co., Chicago, Ill. 
Westinghouse Electric & Mfg. Co., 
Pittsburgh, Va. 
Electrically-Driven Tools. 
Clark, Jr., & Co., Jas., Louisville, 
Ky. 
Electrical Supplies 
Akron Elec. Mfg. Co., Akron, O. 
General Elec. Co., New York. 
Triumph Electric Co., Cincin., O. 
Western Electric Co., Chicago, Il. 


Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Da. 

Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 


Morse, Williams & Co., Phila., Pa. 


Emery Wheels 
See Grinding Wheels. 


Enclosures, Tool-room 
Merritt & Co., Philadelphia, Pa. 


Engines, Gas and Gasoline 
Backus Water Motor Co., Newark, 
N. J 


Columbus Mach. Co., Columbus, O. 

Foos Gas Eng. Co., Springfield, O. 

Mietz, August, New York. 

New Era Iron Wks., Dayton, O. 

Oids Motor Wks., Lansing, Mich. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Regal Gasoline Engine Co., Cold- 
water, Mich. 

Springfield Gas Eng. Co., Spring- 
field, O. 

Struthers, 
Pa. 


Wells & Co., Warren, 


Engines, Steam 

Buffalo Forge Co., Buffalo, N. Y. 
Frick Co., Waynesboro, Pa. 

Rand Drill Co., New York. 


arnaen, Wells & Co., Warren, 

a. 

Engine Stop 

Consolidated Engine Stop Co., 
New York. 


Exhaust Fans 
Buffalo Forge Co., Buffalo, N. Y. 


Fans, Electric 

General Electric Co., New York. 
Northern Elec. Mfg. Co., Madison, 

‘is. 
Sprague Elec. Co., New York. 
Western Electric Co., Chicago, Ill. 
Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Files and Rasps 
Barnett Co., G. & H., Phila., Pa. 


Etna Mfg. Co., New York. 
Hammacher, Schlemmer & Co., 


New York. 
Nicholson File Co., Provi., R. I. 
Troy Vile Works, Troy, N. Y. 
Filing Machines 
Cochrane-Bly Mach. Co., Roches- 


ter, N. Y 


Fillers, Oil Can 
The Winkley Co., trartford, Conn. 


Fittings, Steam 

Crane ‘Co., Chicago, III. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O. 


Walworth Mfg. Co., Boston, Mass. 





Buffalo Forge Co., Buffalo, N. Y. 


Forgings, Drop 

Billings & Spencer Co., Hartford, 
Conn. 

Williams,& Co., J. H., Brooklyn, 
a A 

Wyman & Worcester, 

Mass. 


Gordon, 


Forgings, Hydraulic 


Wyman & Gordon, 
Mass. 


Worcester, 


Forgings, Steel 

Wyman & Gordon, 
Mass. 

Foundry Furnishings 

Obermayer Co., 8., Cincinnati, O. 

Whiting Foundry Equip. Co., Har- 
vey, Ill 

Furnaces, Coal, Gas and Oil 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y 


Worcester, 


Chicago Flexible Shaft Co., Chi- 
cago, é 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

Gages, Recording 

Bristol Co., Waterbury, Conn. 

Gages, Standard 

Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. J. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb & Co., J. T., Prov., R. I. 

Starrett Co., L. S., Athol, Mass. 


Gages, Steam 
Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Gas Producers 
Am. Gas Furnace Co., N. Y. City. 


Gear Cutting Machinery 

Bickford Drill & Tool Co., Cin., O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gleason Tool Co., Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Harrington & Son Co., Edwin, 
Philadelphia, Pa. 

Newton Mech. Tool Wk., Phil., Pa. 

Niles Tool Works Co., New York. 

Whiton Machine Co., D. E., New 
London, Conn. 


Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Wks., Boston, Mass. 

Chicago Pattern Works, Chicago, 
Ill. 

Cleveland Gear Wks., Cleveland, O. 

Fawcus Mach. Co., Pittsburgh, Pa. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gleason Tool Co., Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Works, Boston, Mass. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Horsburgh & Scott, Cleveland, O. 

New Process Raw Hide Co., Syra- 
cuse, N. Y. 

N. Y. Gear Works, Brooklyn, N. Y. 

Nuttall Co., R. D., Pittsburgh, Pa. 

Philadelphia Gear Works, Phila- 
delphia, Pa. 

Simonds Mfg. Co., Pittsburgh, Pa. 


Gears, Molded 

Caldwell & Son Co., H. 
eago, Ill. 

Franklin Mfg. Co., Syracuse, N. Y. 

Greenwald Co., I. & E., Cincin., O. 

reste & Son Co., Robt., Baltimore, 
Md. 


Gears, Rawhide 
Chicago Raw 
Ill 


W., Chi- 


Hide Co., Chicago, 

Fawcus Mch. Co., Pittsburgh, Pa. 

New Process Raw Hide Co., Syra- 
cuse, N. Y 


Nuttall Co., R. D., Pittsburgh, Pa. 


Gears, Worm 

Albro-Clem Elevator Co., Philadel- 
phia, Pa. 

Fawcus Mach. Co., Pittsburgh, Pa. 

Morse, Williams & Co., Phila., Pa. 

Nuttall Co., R. D., Pittsburgh, Pa. 

Simonds Mfg. Co., Pittsburgh, Pa. 





Heald & Son, L. S., Barre, Mass. 
Leland & Faulconer Mfg. Co., De- 
troit, Mich. 


Grinders, Cock 
Windsor Mach. Co., Windsor, Vt. 


Grinders, Cutter 


Adams Co., Dubuque, lowa. 
Automatic Mach. Co., Greenfield, 


Mass. 
Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 
Garvin Machine Co., New York. 
Norton Emery Whee! Co., Worces- 
ter, Mass. 
Oesterlein Mach. Co., Cincin., O. 
Pratt & Whitney Co., Hartford, 


Conn. 
Rivett-Dock Co., Boston, Mass. 


Grinders, Disc 
od & Co., Chas. H., Chicago, 
Ill. 
Gorton Mach. Co., Geo., Racine, 
is. 
Iroquois Mach. Co., Provi., R. I. 
Ransom Mfg. Co., Oshkosh, Wis. 


Grinders, Drill 
Gorton Mach. Co., Geo., Racine, 


is. 
Heald & Son, L. S., Barre, Mass. 
Standard Tool Co., Cleveland, O. 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinders, Tool 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. . 

Diamond Mach. Co., Prov., R. I. 


Gisholt Mach. Co., Madison, Wis. 
Iroquois Mach. Co., Provi., R. I. 
Landis Tool Co., Waynesboro, Pa. 
Leland & Faulconer Mfg. Co., De- 


troit, Mich. 
Modern Tool Co., Erie, Pa. 
Northampton Kmery Wheel Co., 


Leeds, Mass. 
Oesterlein Mach. Co., Cincin., O. 
Ransom Mfg. Co., Oshkosh, Wis. 
Safety Emery Wheel Co., Spring- 
field, O. 
Whitney Mfg. Co., Hartford, Ct. 


Grinding Machines 

Besly & Co.. Chas. H., Chicago, Il. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 1. 

Suilders’ Iron 
dence, R. I. 

Diamond Mach. Co., 

Goodell-Pratt Co., 
Mass. 

Gorton Mach. Co., Geo., Racine, 


Foundry, Provi- 
Prov.,. &. 1. 
Greenfield, 


is. 

Greenfield Mach. Co., Greenfield, 
Mass. 

Hill, Clarke & Co., Boston, Mass, 

Iroquois Mach. Co., Prov., R. I. 

Landis Tool Co., Waynesboro, Pa. 


Northampton Emery Wheel Co., 
Leeds, Mass. 
Northern Elec. Mfg. Co., Madi- 


son, Wis. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Prentiss Tool & Supply Co., New 
York. 

Ransom Mfg. Co., Oshkosh, Wis. 

Safety Emery Wheel Co., Spring- 
field, Ohio. 

Tanite Co., Stroudsburg, Pa. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinding Wheels 

Abrasive Material Co., Phila., Pa. 

Builders’ Iron Foundry, Provi- 
dence, R. I. 

Carborundum Co., Niagara Falls, 
N. Y 


Diamond Mach. Co., Provi., R. I. 

Hampden Cor. Wheel Co., Bright- 
wood, Mass. 

Northampton Wheel 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Safety Emery Wheel Co., Spring- 
field, O. 

Tanite Co., Stroudsburg, Pa. 


Emery Co., 


Grindstones 
Lombard & Co., Boston, Mass. 


Gun Barrel Machinery 

Bement, Miles & Co., New York. 
Diamond Mach. Co., Provi., R. I. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Reed Co., F. E., Worcester, Mass. 





Starrett Co., L. S., Athol, Mass. 
West Haven Mfg. Co., New Haven, 
Conn. 


Hack Saws, Power 

Hoefer Mfg. Co., Freeport, Il. 

Millers Falls Co., New York. 

West Haven Mfg. Co., New Haven, 
Conn. 


Hammers, Drop 

Bement, Miles & Co., New York. 

Bilings & Spencer Co., Hartford, 
Conn. 

Bliss Co., E. w., Brooklyn, N. Y. 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Toledo Mach. & Tool Co., Toledo, 
Ohio. 


Hammers, Pneumatic 
Chicago Pneumatic Tool Co., Chi- 
; Pneumatic 


cago, Ill 

Cleveland Co., 
Cleveland, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Phila. Pneu. Tool Co., Philadel- 
phia, Pa. 

Q. & C. Co., Chicago, Ill. 

Standard Ry. Equip. 
Louis, Mo. 


Tool 


Co., 


Hammers, Steam 

Bement, Miles & Co., New York. 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 

Chambersburg Engr. Co., 
bersburg, Pa. 

Cleveland Punch & Shear Wks. 
Co., Cleveland, O. 


Cham- 


Heating Machines, Automatic 
Am. Gas Furnace Co., New York. 


Heating and Ventilating Apparatus 
Buffalo Forge Co., Buffalo, N. Y. 


Hoisting and Conveying Machinery 


Brown Hoisting Mchry. Co., New 
Pork. 

Caldwell & Son Co., H. W., Chi- 
cago, j. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Link Belt Engineering Co., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 


Hoists, Electric 

C & C Electric Co., New York. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Northern Engineering Works, De- 
troit, Mich. 

*awling & Harnischfeger, Mil- 
waukee, Wis. 

Sprague Electric Co., New York. 


Hoists, Hand 


Harrington, Son & 
Philadelphia, Pa. 
Yale & Towne Mfg. Co., New York. 


Co., Edwin, 


Hoists, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 
cago, 


Cleveland ‘Pneumatic Tool Co., 
Cleveland, O. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Northern Engineering Wks., De- 
troit, Mich. 


Rand Drill Co., New York. 


Indicators, Speed 
Starrett Co., L. S., Athol, Mass. 


Indicators, Steam 
Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Injectors 


Lunkenheimer Co., 
Sellers & Co., Wm., 


Cincinnati, O. 
Phila., Pa. 


Inspection and Tests 
Hunt Co., Robt. W., Chicago, IIb 


Instruction Schools 
See Schools, Correspondence. 


Jacks, Hydraulic 

Bethlehem Fdry & Mch. Co., So. 
Bethlehem, Pa. 

Watson-Stillman Co., New York. 

Keys, Machine 

Whitney Mfg. Co., Hartford, Ct. 
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Key Seaters 
Baker Bros., Toledo, O. 


Bement, Miles & Co., New York. 

Caldwell & Son Co., H. W., Chi- 
Cago, Ill. 

Chattanooga Mchry Co., Chatta- 
nooga, Tenn. 

Davis “=n Co., W. P., Roches- 
ter, N. ¥. 


a Mfg. Co., Kansas City, 


Mitts. & Merrill, Saginaw, Mich. 


Lamps, Arc 
General EHlectric Co., N. Y. City. 
Western Electric Co., Chicago, Ill. 


Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Lathe Dogs 

Armstrong Bros. Tool Co., Chi- 
cago, 

Besly & Co., Chas. H., Chicago, 
Iii. 

Harris & Co., Saml., Chicago, Ill. 

Le ane, Wm. G., So. Norwalk, 
Ce 

Pratt "% Whitney Co., Hartford, 
Conn. 

Lathe Feed 

Natonal Mach. Tool Co., Cin., O. 

Lathes 

American Tool Wks. Co., Cin., O. 

Automatic Mach. Co., Greenfield, 
Mass. 

Auto. Mach. Co., Bridgeport, Ct. 

Barnes Co., B. F., Rockford, Il. 

Barnes Co., W. F. & John, Hock- 
ford, Ill. 

Bement, Miles & Co., New York. 


Blaisdell & Co., P., 
Mass. 


Bradford Mach. 


Worcester, 


Tool Co., Cin., O. 


Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Davis Mach. Co., W. P., Roches- 
ber, BR. 

Diamond Machine Co., Provi., R. I. 


Fairbanks Mach. Tool’ Co., Spring- 


field, O. 
Fay & Scott, Dexter, Me. 
Flather & Co., Nashua, N. H. 
Garvin Mach. Co., New York. 
Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mch. Tool Co., 
Cincinnati, O. 

McCabe, J. J., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

= & Whitney Co., Hartford, 
‘onn 

Prentiss Tool & Supply Co., New 
York. 

Reed Co., F. E., Worcester, Mass. 

Schumacher & Boye, Cincinnati, 


Ohio. 
Sebastian Lathe Co., Cincin., O 
Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 


Tanite Co., Stroudsburg, Pa. 


Lathes, Automatic Screw-Threading 


Automatic Macuine Co., Bridge- 
port, Conn. 

Lathes, Bench 

Faneuil Watch Tool Co., Boston, 
Mass. 

Gump & Co., A. W., Dayton, O. 


Letters, Pattern 
Butler, A. G., N. Y. City. 


Levels 
Starrett Co., L. 


Lockers, Clothes 
Merritt & Co., Philadelphia, Pa. 


Locomotives, Shop 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Lubricants 

Besly & Co., Chas. H., 

Dixon Crucible Co., 
City, N. J 

Lubricators 

Besly & Co., Chas. H., Chicago,II1. 

Bowen Mfg. Co., Auburn, Pls Ee 

Crane Co., C hicago, lll. 

Lunkenheimer Co., Cincinnati, O. 

Machine Screws 

Atlantic Mach. Screw Co., Boston, 


Wor- 


S., Athol, Mass. 


Chicago, Ill. 
Jos., Jersey 


ass. 
Worcester Mach. Screw Co., 
cester, 


Mass. 





Machinery Builders, Special 


American Fdry. & Mach. Co., 
Hanover, Pa. 

Blanchard Mach. Co., The, Bos- 
ton, Mass. 

Gardam & Son, Wm., New York. 

Pratt & Whitney Co., Hartford, 


Conn. 
Simonds Mfg. Co., Pittsburgh, Pa. 
Stowell, J. A., Leominster r, Mass. 


Machinists’ Small Tools 


Besly & Co., Chas. H., Chicago, Ill. 


Billings & Spencer Co., Hartford, 
Conn. 

Brown & Sharpe Mfg. Co., Provi- 
dence, I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Hammacher, Schlemmer & Co., 
New York. 


McCrosky & Huber, Cincinnati, O 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb & Co., J. T., Provi., R. I. 

Starrett Co., L. S., Athol, Mass. 

Mandrels, Expanding 

Nicholson & Son, W. H., Wilkes- 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


N. J. 
Standard Tool Co., Cleveland, O 


Measuring Machines 


Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. J. 

Micrometer Calipers 

Provi- 


Brown & Sharpe Mfg. Co., 
dence, I. 


Sawyer Tool Mfg. Co., Fitchburg, 


Mass. 
Slocomb & Co., J. T., Providence, 
Starrett Co., L. S., Athol, Mass. 


Milling Attachments 


The Adams Co., Dubuque, Iowa. 
Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 
Kem “epee Mfg. Milwaukee, 


Co... 
Ocstertein Mach. 


Milling Machines, Bench 


Co., Cincin., O. 


Faneuil Watch Tool Co., Boston, 
Mass. 

Hill, Clarke & Co., Boston, Mass. 
Milling Machines, Plain 

American Tool Wks. Co., Cin., O. 
Aurora Tool Works, Aurora, Ind. 
Bement, Miles & Co., New York. 
oe = Sharpe Mfg. Co., Provi- 


den R. 1. 
Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 
Garvin Mach. Co., New York. 
Hendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
a Mfg. Co., Milwaukee, 


s. 

Le Blond Mach. 
Cincinnati, O. 

McCabe, J. J., New York. 

Oesterlein Mach. Co., Cincin., O. 

Prentiss Tool & Supply Co., New 


York. 
Whitney Mfg. Co., 
Milling Machines, Portable 


Underwood & Co., H. B., 
delphia, Pa. 


Tool Co., R. K., 


Hartford, Ct. 


Phila- 


Milling Machines, Universal 


American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, . 

Cincinnati Milling Mach. Co., 
cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 


s. 

Le Blond Mach. Tool 
Cincinnati, O. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Oesterlein Mach. Co., Cincin., O. 

Prentiss Tool & Supply Co., New 
York. 


Cin- 


Co. BR. BM 
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Milling Machines, Horizontal 


Adams Co., Dubuque, Iowa. 
Beaman & Smith Co., Prov., R. 1. 
Bement, Miles & Co., New York. 
Franklin Mach. Wks., Phila., Pa. 
Hendey Mach. Co., Torrington, Ct. 


Ingersoll Mill. Mach. Co., Rock- 
ord, Ill. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 


Milling Machines, Vertical 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
5 


dence, R. 
Garvin Mach. Co., New York. 


Ingersoll Mill. Mach. Co., 
ford, Ill. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Fool Works Co., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 
Quint, A. D., Hartford, Conn. 
Milling Tools, Adjustable 
Geometric Drill Co., 
Rogers, Boat, Gage & Drill Wks., 
John M., Gloucester City, N. J. 


Molding Machines 


The Adams vo., 
Tabor Mfg. Co., 


Dubuque, Iowa. 
Philadelphia, Pa. 


Motors, Electric 


Akron Elec. Mfg. Co., Akron, O. 
Cc & C Electric Co., New York. 
Crocker-Wheeler Co., Ampere, N. J. | 
Eck Dynamo & Motor Wks., Belle- 
ville, N. J. 
General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
Northern Elec. Mtg. Co., Madison, 


is. 
Robbins & Myers Co., Springtield, 
Ohio. 
Sprague Electric Co., New York. 
Triumph Elee. Co., Cincinnati, O 
Western Electric Co., Chicago, III. 
Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Name Plates 


Franklin Mfg. Co., Syracuse, N. Y. 

Nut Tappers 

See Bolt and Nut Machinery. 

Oil Cups and Covers 

Bay State Stamping Co., Worces 
ter, Mass. 

Besly & Co., Chas. H., Chicago, Il. 

Bowen Mfg. Co., Auburn, = Me 


Crane Co., Chicago, Ill. 
Lunkenheimer Co., Cincinnati, O. 
rhe Winkley Co., Hartford, Conn. 
Oils 

Besly & Co., 


Chas. H., Chicago, Il 


Houghton & Co., E. F., Philadel 
phia, Pa. 

Packing, Steam Joint 

Jenkins Bros., New York. 

Patents 

Baldwin, Davidson & Wight, 


Washington, D. C. 
Straley, Hasbrouck 

New York. 
Patterns, Wood 
Gobeille Pattern Co., 


& Schloeder, 


Cleveland, O. 


Pattern Shop Machinery 

American Machinery Co., 
Rapids, Mich. 

Baker Bros., Toledo, O. 

Fay & Scott, Dexter, Me. 

Prentiss Tool & Supply Co., 
York. 

Phosphor Bronze 
Philadelphia, Pa. 


Pipe and Fittings 
Crane Co., Chicago, Ill. 


Grand 


New 


Smelting Co., 


Pipe Cutting and Threading 
Machines 

Curtis & Curtis Co., 
Conn. 

Merrell Mfg. Co.., 

Saunders’ Sons, D., 


Bridgeport, 


Toledo, O 
Yonkers, N. Y. 


Wells Bros. Co., Greenfield, Mass 
Pipe Fitters’ Tools 
Cleveland Twist Drill Co., Cleve 


land, ©. 
Saunders’ 
Standard 


Yonkers, N. Y. 
Cleveland, O. 


Sons, D., 
Tool Co., 


Planer, Jack 


Armstrong 
cago, Ill. 


Bros. Tool Co., Chi 





| New 
Rock- | pond Mach 
| Prentiss 


Westville, Ct. | 





Long & Allstatter 
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Planers 
American Tool Wks. Co., Cin., QO. 
Belmer Mach. Tool Co., Cin., O. 
Bement, Miles & Co., New York 


Betts Mach. Co., Wilmington, Del. 
Cincinnati Planer Co., Cincin., O. 
Detrick & Harvey Mch. Co., Balti- 
more, Md 
Flather Planer Co., Mark, Nashua, 
N. Hi. 
Garvin Mach. Co., New York. 
Gray Co., G. A., Cincinnati, O 
Harrington, Son & Co., Edwin, 
Philadelphia, Va. 
Hendey Mach. Co., 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Niles Tool Works Co., New 
Hlaven Mfg. Co., New 
Conn. 


Torrington, Ct. 
York. 
Hiaven, 


New York. 
New 


Tool Co., 
Tool & Supply Co., 
York 


Sellers & Co., Wm., Phila., Pa. 

Whitcomb Mfg Co., Worcester, 
MASS 

Woodward & 
Worcester, 


Powell Planer Co., 


Mass. 

Planers, Rotary 

Bement, Miles & Co., New 

Cleveland Punch & Shear 
Cleveland, O 


York, 
Works, 


Franklin Mach. Wks., Vhila., Pa. 

Newton Mech. Tool Works, Phila 
delIphia, Va 

Pond Mach. ‘Tool Co., New York 

Presses, Hand 

Elmes Engr. Wks., Chas. F., Chi 
cago, Ill 

Presses, Hydraulic 

Rement, Miles & Co., New York 

Klmes Engr. Works, Chas, F., Chi 
cago, Ill 

Watson-Stillman Co., New York. 


Presses, Power 

Automatic Mach. Co., 
Conn 

Bethlehem Fdry 

sethlehe m, Ia 

sliss Co., W Brooklyn, N. Y. 

Dill Mach. Co., T. C., Vhila., Pa 

Mossberg & Granville Mfg. Co., 
Providence, R 


Bridgeport, 


& Mch. Co., So 


Prentiss Tool & Supply Co., New 
York 

Toledo Mach. & Tool Co., Toledo, 
Ohio 

Profilers 

Garvin Mach. Co., New York 

Pratt & Whitney Co., Hartford, 
Conn, 


| Palley Turning and Boring Machines 


American Tool Wks. Co., Cin., O 


Harrington, Son & Co., Kdwin, 
Philadelphia, Pa 

New Haven Mfg. Co., New Haven, 
Conn 

Niles Tool Works Co., New York 


Pulleys 
Caldwell & Son Co., H. W., 
cago, Il. 


Chi 


Cresson Co., Geo. V., Phila., Da 

Poole & Son Co., Kobt., salti 
more, Md. 

Reeves Pulley Co., Columbus, Ind. 

Pulleys, Friction Cone 

Evans Friction Cone Co., Boston, 
Mass. 

Pumps, Hydraulic 

Elmes Engr. Works, Chas. F., Chi 
cago, Ill 

Watson-Stillman Co., New York. 

Punches, Hydraulic 

Bement, Miles & Co., New York. 

Bethlehem Fdry. & Mch. Co., So. 


Bethlehem, L'a. 


Watson-Stillman Co., New York. 


| Punches, Power 


Bliss Co., E. W., 
Bremer Mach. & 
mazoo, Mich. 
Buffalo Forge Co., 
Cleveland Punch 
Cleveland, O 
Hilles & Jones Co., 

Del, 


Brooklyn, N. Y. 
Tool Co., Kala 


Buffalo, N. Y. 
& Shear Wks., 


Wilmington, 


Co., Hamilton, 
Ohio. 
Reade Mchry. Co., Cleveland, 0. 


Rack Cutting Machines 


Fellows Gear Shaper Co., 
field, Vt. 


Spring 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Reed Co., F. E., Worcester, Mass. 
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Racks, Cut Screw Plates Steel, Machinery | Twist Drills 

] Gear Shaper Co., Spring- Besly & Co., Chas. H., Chicago, Ill. | Hermann Boker & Co., New York. | Cleveland Twist Drill Co., Cleve- 
Pen vee ; ‘ . Carpenter Tap. & Die Co. J. M., International Steel & Mchry. Co.,| land, O. 5 ; 
Nuttall Co., R. D., Pittsburgh, Pa. Pawtucket, KR. I. ' New York. a : Etna Mfg. Co., New York. zs 
Simonds Mfg. Co., Pittsburgh, Pa. | Card Mfg. Ke S. W., Mansfield, | Patriarche & Bell, New York. ee, Schlemmer & Co., 

Mass. Ward & Son, iEdgar T., Boston, New Yo - ¥ 

Reamers Hart Mfg. Co., Cleveland, O. Mass. Morse ‘Twist Drill & M. Co., New 
‘evel: Twis ‘o., Cleve- | ¥ » Twist Drill & Mach. Co., edfor¢ ass. 
Cleveland Twist Drill Co., Cleve lorse v Steel, Tool guntees Weel Go.. Clrviiand, ©: 


land, O. 
McCrosky & Huber, Cincinnati, O. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Pratt & Whitney Co., Hartford, 


Conn, 

Rogers, John M., Boat, 
Drill Works, Gloucester 
M. dé. 

Standard 

Wells Bros. 


Reaming Stands 
Fle a? ‘r Planer Co., 
i. 


Gage & 
City, 
Tool Co., Cleveland, O. 
Co., Greenfield, Mass. 


Mark, Nashua, 


Riveter, Hydraulic 


ement, Miles & Co., 
a gl Co., 


New York. 
New York. 


Riveters, Pneumatic 

Bement, Miles « Co., 

Cleveland Pneumatic 
Cleveland, 0. 

Philadelphia Pneumatic Tool Co., 
Philadelphia, Pa. 


New York. 
Tool Co., 


Q. & C. Co., Chicago, Ill. 

Standard Ry. Equip. Co., St. 
Louis, Mo. 

Riveting Machines 

Bement, Miles & Co., New York. 
sethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Long & Allstatter Co., Hamilton, 


Ohio. 


‘Rods and [Straps, Connecting, 

‘Cooke Machinery Co., New York. 

Standard Connecting Rod _ Co., 
Beaver Falls, Pa. 

Roller and'|Ball Bearings 

Ball Bearing Co., Philadel., 

Mossberg & Granville Mfg. 
Providence, R. I. 

Rolling Mill Machinery 

Cleveland Punch & Shear Wks. Co., 
Cleveland, O 


Pa. 
Co., 


Diamond Drill & Mch. Co., Birds- 
boro, Pa. 

Dill Mach. Co., T. C., Phila., Pa. 

— & Jones Co., Wilmington, 
del. 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 


Safety Valves, Pop 

Crane Co., Chicago, Ill. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 


Sawing Machines, Metal 

“Cleveland Punch & Shear Works 
Co., Cleveland, 

Newton Mach. Tool “Works, Phila- 


delphia, Pa. 
Pratt & Whitney Co., Hartford, 
Co., Cleveland, O. 


Conn. 
Reade Mchry. 
Schools, Correspondence 
Amer. School of Correspondence, 
Boston, Mass. 
Consolidated Schools, N. Y. City. 
International Correspond. Schools, 
Scranton, Pa. 
Screw Machines, Automatic 
Brown & Sharpe Mfg. Co., 
dence, R. I 
Cleveland 
Cleveland, 


Provi- 
“Machine Screw Co., 
Ohio. 

Dreses Mach. Tool Co., Cincin., O. 
Windsor Mach. Co., Windsor, Vt. 


Screw Machines, Hand 


Brown & Sharpe Mfg. 
dence, R. I. 


Co., Provi- 


7 Mch. Screw Co., Cleve- 
land, 

Garvin Mach. Co., New York. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Pearson Mach. Co., Chicago, Ill. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

weeeer & Swasey Co., Cleveland, 
Ohio. 


Windsor Mach. Co., Windsor, Vt. 


Screw Machinery, Wood and Lag 


Baker Bros., ‘loledo, Ohio. 
Cook Co., 


Asa S., Hartford, Conn. 





New Bedford, Mass. 
Wells Bros. Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 
Second Hand Machinery 
= Machy. Co., U., Pittsburgh, 
Ps 


Dewier & Co., Geo. H., Cleveland, 
Ohio. 

Carlin Mchry. & Supply Co., Al- 
legheny, Pa. 


Dawson, John H., Chicago, II]. 

Fairbanks Co., Philadelphia, Pa. 

Garvin Mch. Co., New York. 

Gump & Co., A. W., Dayton, O. 

Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Mchry. Co., 
Chicago, 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn, 

Prentiss Tool & Supply Co., 
York. 

Reade & Co., Wm. A., 
Ohio. 

Toomey, 

Wormer 
Mich. 

Separators, Magnetic 


New 
Cleveland, 


Frank, 


Philadelphia, Pa. 
Machy. ; 


Co., C. C., Detroit, 


Sawyer, Ezra, Boston, Mass. 

Shafts, Crank 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Shapers 

American Tool Wks. Co., Cin., O. 

Bement, Miles & Co., New York. 

Cincinnati Shaper Co., Cincin., O. 


Flather Planer Co., Mark, Nashua, 
1. 


Garvin Mach. Co., New York. 
Hendey Mach. Co., Torrington, Ct. 
Gould & Eberhardt, Newark, N. J. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Xenia, Ohio. 
New Haven Mfg. Co., New Haven, 
Conn. 
Niles Tool Works Co., New York. 
Potter & Johnston Mach. Co., 
Pawtucket, R. I. 
Smith & Mills, Cincinnati, O. 
Steptoe & Co., John, Cincinnati, O. 


Shears, Power 
Bethlehem bdry. & Mch. Co., So. 
Bethlehem, Pa. 
Bliss Co., E. W., Brooklyn, N. Y. 
Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. : 
Buffalo Forge Co., Buffalo, N. Y. 
Cleveland Punch & Shear Works, 
Cleveland, O. 
— & Jones Co., 


Wilmington, 
Long '& Allstatter Co., Hamilton, 


Reade Mchry. Co., Cleveland, O. 


Toledo Machine & Tool Co., To- 
ledo, O 

Shears, Rotary 

Bethlehem Foundry & Mach. Co., 


So. Bethlehem, Pa. 
Detrick & Harvey Mach. Co., Bal- 
timore, Md. 
Slide Rests 
Reed Co., F. E., 
Slotters 


Baker Bros., Toledo, Ohio. 
Bement, Miles & Co., New York. 


Worcester, Mass. 


Betts Mach. Wks., Wilmington, 
Del. 
Dill Mach. Co., T. C., Phila., Pa. 


Franklin Mach. Wks., Vhila., Pa. 
Garvin Mach. Co., New York. 
New Haven Mfg. Co., New Haven, 


Conn. 
Mach. Phila- 


Newton Wks., 
New York. 


Tool 
delphia, Pa. 
Niles Tool Works Co., 


Speed Limit System 


Consolidated Engine 
New York. 


Sprocket Chains 

See Driving Chains. 

Stampings, Sheet Steel 

Federal Mfg. Co., Cleveland, O 

Stamps, Letters and Figures 

Schwerdtle Stamp Co., 
port, Conn. 

Steel, Sheet 

Federal Mfg. Co., 

Ward & Son, Edgar T., 
Mass. 


Stop Co., 


Bridge- 


Cleveland, O. 
Boston, 





Hermann Boker & Co., New York. 

International Steel & Mach. Co., 
New York 

Patriarche & Bell, York. 


Straightener, Hydraulic 
Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 


New 


Swaging Machines 


Excelsior Needle Co., Torrington, 
Conn. 

Mossberg & Granville Mfg. Co., 
Providence, R. IL. 

Switchboards 

Cc & C Electric Co., New York. 


Triumph Elec. Co., Cincinnati, O. 


Tapping Machines and Attachments 


Baker Bros., Toledo, O. 
The Beaman & Smith Co., 
dence, R. 
Bickford Mach. 
Cincinnati Mach. 
cinnati, O. 
Errington, F. 


Provi- 


Teel Co., Cha... 0. 
Tool Co., Cin- 


i, at. Coe 
Fosdick Mach. Tool Co., Cin., O. 
Garvin Mach. Co., New York. 
Geometric Drill Co., Westville, Ct. 
Pratt & Whitney Co., Hartford, 
Conn. 
Quint, A. D., 
Seneca Falls 
Falls, N. Y 


Taps, Collapsing 
Geometric Drill Co., 


Taps and Dies 


Hartford, Conn. 
Mfg. Co., Seneca 


Westville, Ct. 


Besly & Co., Chas. H., Chicago, Ill. 
Card Mfg. Co., S. W., Mansfield, 
Mass. 


Carpenter Tap s. De Co, & E, 
Pawtucket, R. 

Clevel ane Twist ‘Drill Co., Cleve- 
land, 


Crane Co. Chicago, Ill. 


Hammacher, Schlemmer & Co., 
New York. 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
Pratt & Whitney Co., 
Conn. 
Standard Tool Co., Cleveland, O. 
Wells Bros. Co., Greenfield, Mass. 


Hartford, 


Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Winter Bros. Co., Wrentham, 
Mass. 

Telephone System 

Clarke Auto. Telephone Switch 


Board Co., Providence, R. 
Thread Cutting Tools 
Besly & Co., Chas. H., Chicago, III. 
Hart Mfg. Co., Cleveland, O. 
— & Whitney Co., Hartford, 

Conn. 

Rivett-Dock Co., 
Tool Holders 


Armstrong Bros. 
cago, 


McCrosky & Huber, Cincinnati, 
Tools 
See Machinists’ Small Tools. 


Boston, Mass. 


Tooi Co., Chi- 


Transmission Machinery 

Caldwell & Son Co., H. W., Chi- 
cago, Ill 

Cresson & Co., Geo. V., Phila., Pa. 

Link-Belt Engineering Co., Phila- 
delphia, Pa. 

Patterson, Gottfried & 
Ltd., New York 

Reeves Pulley Co., 


Hunter, 


Columbus, ind. 


Traps, Steam 

Houghton & Co., E. 
phia, Pa. 

Trimmers, Wood 


F., Philadel- 


fies. Sener. Co., Grand Rapids, 

SB en. 

Leland & Faulconer Mfg. Co., De- 
troit, Mich. 


Trolleys and Tramways 
Brown Hoisting Machy. Co., N. Y. 


City. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 


Link Belt Engineering Co., Phila- 
delphia, Pa. 

Maris Bros., Philadelphia, Pa. 

Yale & Towne Mfg. Co., New York. 





Turret Machines 


— Mach. Co., Greenfield, 

Mas 

eee Mach. Tool Co., Cincin- 
nati, 

Brown &’ Sharpe Mfg. Co., Provi- 
dence, R. 

Bullard’ Mach. Tool Co., Bridge- 


port, Conn. 
ag et Mach. Screw Co., Cleve- 
and 
Dreses Mach. 
Flather & Co., 
Foster, Walter i. 
Garvin Mach. Co., 
Gisholt Mch. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
Jones & Lamson Mch. Co., Spring- 
field, Vt. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Lodge & Shipley Mach. 
Cincinnati, O. 
Niles Tool Works Co., New York. 
Pearson Mach. Co., Chicago, Ill. 


Tool Co., Cincin., O. 
Nashua, N. H. 
New York. 
New York. 


Tool Co., 


Potter & Johnston Mach. Co., 
Pawtucket, R. I. 
Warner & Swasey Co., Cleveland, 


Ohio. 
Windsor Mach. Co., 
Turrets, Carriage 
Fay & Scott, Dexter, Me. 


Unions, Brass 
Nolte Brass Co., 


Universal Joints 

Baush Machine Tool Co., Spring- 
field, Mass. 

Valves 

See Steam Fittings. 

Vises, Drill 


Graham Mfg. 

Hollands Mfg. 

Jacobson Mach. 
Pa. 


Windsor, Vt. 


Springfield, O. 


Co., Provi., B. I. 
Co., Erie, Pa. 
Mfg. Co., Warren, 


Vises, Metal Workers’ 

Hammacher, Schlemmer 
New York. 

— Mach. Mfg. Co., Warren, 


ae Ge, 


Parker Co., Chas., Meriden, Conn. 
Prentiss Vise Co., New York. 
Walworth Mfg. Co., Boston, Mass. 
Vises, Pipe 

Curtis & Curtis Co., 

‘onn 

New York. 
Yonkers, N. Y. 
Boston, Mass. 


Bridgeport, 


Prentiss Vise Co., 
Saunders’ Sons, D., 
Walworth Mfg. Co., 


Vises, Planer and Shaper 


Cincinnati Planer Co., Cincin., O. 
Hendey Mach. Co., Torrington, Ct. 


Pratt & Whitney Co., Hartford, 
Conn. 

Vises, Wood Workers’ 

Hammacher, Schlemmer & Co., 
New York. 

Wyman & Gordon, Worcester, 
Mass. 

Welding Machines 

Long & Allstatter Co., Hamilton, 
Ohio. 


Wire-Drawing Machinery 
Mossberg & Granville Mfg. 
Providence, R. I. 


Co., 


Wire-Forming Machinery 

Automatic Mach. Co., Bridgeport, 
Conn. 

Special 
port, 

Worm Hobbing Machines 

Pratt & Whitney Co., 
Conn. 

Worm Milling Machines 

Cleveland Mach. Screw Co 
land, O. 

Pratt & Whitney 
Conn. 

Wrenches 

Coes Wrench Co., Worcester, Mass. 

Wrenches, Drop Forged 

Billings & Spencer Co., 


Conn. 
Williams & Co., J. H., 
= Bs 


Machinery 
Conn. 


Co., Bridge- 


Hartford, 


., Cleve- 


Co., Hartford, 


Hartford, 


Brooklyn, 
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Counterbalances for Locomotive Cranes. 
H. KIRK. 
which determine 


BY ROBT. 

The factors 
weight of a locomotive crane are as fol- 
Gage of track. 2, Working load 
Load at maximum 
4. Min- 


five the 
lows: TI. 
at maximum radius. 3. 
radius required to tip crane over. 
imum weight required for machinery, boil- 
er, truck (This should 
include everything except counterweight. ) 
5. Position of the center of gravity of 


and framework. 


parts mentioned under 4. 

For cranes where the capacity and radi- 
the gage of the 
track is large, it is sometimes possible that 


us are small, or where 
the minimum weight as mentioned under 
article 4 will be sufficient to satisfy the 
of stability and no counter- 
weight will be required. In general, how- 
ever, the position of the center of gravity 
of such a machine will not be favorably 
located and the addition of counterweights 
would increase the capacity without ma- 
terially increasing the cost. Wear and 
tear on the track and cost of manufacture 
are both conditions which are satisfied only 
by the lightest machine possible, consistent 
with the work which it has to perform. 
The conditions of minimum weight are 


conditions 


attained when the machine is as liable to 
tip over forward when carrying the work 
ing load, as it is to tip backward with no 
load the at 
Or, in other words, with the boom per 
pendicular to the track, the center of grav 
ity of the machine with working load on, 
must be as near to one rail as it is near 


and boom minimum radius. 


the other rail when the load is removed 
and the boom raised to its highest position. 
In passing from one condition to the other 
the center of gravity travels equal dis- 
tances on either side of the vertical pivot 
of the crane. The precise distance through 
which the center of gravity travels is usu 
ally not considered, but it is determined 
indirectly the load which 
would be required to tip the crane over 
with the boom at its maximum radius. 
The problem as usually presented is as 
Given a certain set of castings, 
to produce 


by assuming 


follows: 
boiler, truck, framework, etc., 
a crane of a certain capacity, radius and 
gage of track. 

The first thing to do is to determine 
the weight of the complete machine, in- 
cluding water in the boiler, but omitting 
counterweight. This 
plished if a track scale can be used, but 
if not the individual parts can be weighed 
separately and added together. Second, find 
the position of the center of gravity of 
the machine with the boom at the maxi 
mum and also at the minimum radius 
This may be done by weighing the loads 


is easily accom- 


on the front and back wheels separately, 
and computing the position of the result 
ant of the two forces. Another way is to 
load the crane until the wheels just begin 
to leave the track and, knowing the load 
and weight of the crane, compute by mo- 
ments the position of the center of gravity. 


The most tedious and least accurate way 


AMERICAN MACHINIST 

is to determine the weight and center of 
gravity of each piece separately and com 
lhis 


parts 


bine them to give the desired result, 
last method 
may be omitted and the amount of work 


is unsatisfactory, as 
is sO great that errors are liable to creep 
in even when great care is exercised. 

Having determined the weight and center 
of gravity by the most convenient method, 
the quantity of counterweight and its posi- 
tion might be determined analytically to 
satisfy the conditions of minimum weight 
as enumerated above. The analytical solu- 
tion, however, is long and the following 
graphical method will be found more con- 
accurate : 


venient and sufficiently 
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Assume a possible value for the counter 
weight and lay off of NO equal to this 
value. Through QO and G draw a line 
interesecting J) E at R. Draw through Rk 
parallel to A D, draw through QO a paral 
lel to A /. Connect 7 with U and S with 
lhe point of intersection I} locates 


the center of gravity of the crane with its 


working load at maximum radius and th 
issumed counterweight. The point of in 
tersection locates the center of gravity 
of the cr without any load, with it 
boom at minimum radius and the assumed 


counterweight. 


To fulfill the condition of minimum 
weight these points must be equidistant 





Referring to the illustration, draw two from the vertical pivot F, or IV F FX 
lines A D and AJ at right angles; lay off Jf X F is greater than F |, the value as 
AB = weight of crane (including water sumed for counterweight was too small, 

U Vv Oo 
| | | A 
| / 
| / | 
/ 
/ / 
y ; / ~|/ 
J >, F W/ G N 
K 7 7 ; cA 
Z / / 
/ 
/ rr 
| 
] 
| 
y 
rs 
i 
M / . 
4 
13 A Fl 
j x "4 B 
A 
,, & 
a 
/ 
/ 
3\/ Y. AO : 
\A C 
/ > : b 
R K E i twcan n 
FINDING THE COUNTERWEIGHT FOR LOCOMOTIVE CRANES 
in boiler, but omitting counterweight); and if X F is smaller than F IV’, the value 


lay off BC working load at maximum 
radius; lay off B D 
imum radius. Through B, C and D draw 
lines parallel to A J; lay off DE 
imum radius of cranes. Draw E F paral- 
lel to A D; lay off FG 1/ 
lay off EK 
of crane back of vertical pivot with boom 
at maximum radius; lay off F Z 
as EK with boom at maximum radius 
Draw K ¥ and ZU parallel to A D; draw 
KA and ¥Y A. 


the position of the center of gravity of 


tipping load at max 
max 


gage of track; 
distance of center of gravity 


Same 


The intersection L lecates 


crane and tipping load, and the intersection 
M the of the of 
gravity of the crane and working load 
Through M, L and Z draw lines parallel 
A D 


locates position center 


to 


was too large 


Assume another value for the counter 
weight and repeat the construction from 
that point. As a rule, not over three trials 
will be sufficient, and as the work is direct 


only a short time will be required 

FW 
counterweight will be the value 
assumed, and its distance back of the ver 
tical pivot R E. 
weight may be placed partly in the truck 
the 


Having satisfied the condition that 


I: AX, the 
The counter 


frame of the machine, 


and partly in 


to suit the conditions; its center of gravity 


however must at all times be at distance 
RE from the vertical pivot 

In the description it has been assumed 
that the radius of the crane is variablk 
but the construction applies equally well 
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to a fixed radius, in which case KE = 
FZ. The work has been carried on using 
the load at radius, for from 
these results the load at any other radius 
may be found proportioned to the radius 
minus one-half the gage of the track. Had 
the mean radius been used instead of the 


maximum 
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Elevator Safety Governors. 
BY WM. BAXTER, JR. 

In the several articles describing elevator 
safety appliances which were published in 
previous issues of this journal, a safety 
governor was shown that is similar in de- 
sign to those commonly used on steam en- 
This type of governor is mounted 
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by a stationary rope which is secured to 
the top and bottom of the elevator well. 
A governor of this kind is shown in Figs 
I and 2, arranged to actuate a safety of 
the roller type. The governor proper is 
shown at N and consists of a casing hav- 
ing a grooved wheel formed at its edge, 
and a weighted lever within the casing 
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to consider the weight of the boom in cal- 
culating the capacity of greater radii. In 
calculating from a greater to a less radius 


ARRANGEMENT OF 


the weight of the boom need not be con- 
sidered, as its movement toward the pivot 
will increase the stability and the capacity 
will be slightly in excess of the calcula- 
tions. 


GOVERNOR ATTACHED 
on top of the overhead framing that sup- 
forts the sheaves over which the lifting 
ropes run, and it is driven by an endless 
that is attached to the elevator car 
and therefore moves at the same velocity. 


rope 


Safety governors are also made so as to 


be mounted directly upon the elevator car, 
generally on top of it, and these are driven 


TO ELEVATOR 


—_ 
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CAR, 


which ts held against the center hub by 
the tension of a spring, and is forced out- 
ward by centrifugal force, in the same 
manner as the flywheel governors used on 
engines. 

The side lifting rods F F that raise the 
rollers into the active position are held 
by the levers E mounted upon the rock 
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shafts G. The two rock shafts G at either 
side of the car are connected with each 
other through the levers H H and con- 
necting rod J, the spring J acting to move 
I toward the right and thus to lft levers 
EE. On one of the G shafts a short lever 
K is provided which engages with the up- 
per end L of a cam lever that is actuated 
by the governor. 

The governor is driven by the rope Q 
which passes over the sheave P located at 
the left of the and under the 
governor N. The end of the rope passing 
up from the right side of the governor 
goes to the top of the elevator well, where 
the framing 


side car 


it is secured to overhead 











Fig. 4, 


The other end which passes down from the 
left side of sheave P runs to the bottom 
of the elevator well, 


where it is secured 
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vator well of the governor rope above the 
car. 

As the rope Q is stationary, it can be 
seen that the faster the car moves the 
faster the governor will revolve; hence, by 
setting the latter so as to act at any given 
speed, the safety can be made to go into 
action when the car velocity is such as 


will develop this speed. In Fig. 2, it will 


be seen that an arm O projects from the 
back of the governor and is in line with 
the end M of the lever that holds K in the 
This arm O is attached 
to the governor weight and swings out 
When 


becomes 


inactive position. 


from the center with the weight. 


the velocity of the governor 


1331 
tained a velocity exceeding the normal 
and this velocity is constantly increasing, 
so that the governor speed is constantly 


increasing, and on that account at each 
revolution O swings further from the cen 
ter From this it follows that the first 


blow struck on M by O will generally only 
move Ll a portion of the distance required 
The second blow in all 
of the 
the ends 


to free it from K 
the balance 
shafts G, 

stud that 
fast by 


probability will move / 
If the rock 


the 


distance 
of L and K or 
should be 
to keep them in proper condition the arm 
O will I on M, each 


after blow 
blow with greater force than the previous 


carries L 


stuck reason of neglect 


trike blow 


one, and unless the parts adhere to each 


cther with far greater tenacity than is at 


all likely to be the case K will eventually 
be released and the safety will go into 
action. This principle of releasing K_ by 


1 } 7 ; 
striking successive blows is a very good 


one because the jar produced by the blows 
acts to shake loose all the joints and thus 


insure their movement as soon as I 1S 


moved out of the way 


The way in which this governor is 
shown in Figs. 3, 4 and 5, the first being 
a horizontal section through the center of 

















M 





N 

CONSTRUCTION OF GOVERNOR SHOWN IN FIGS, I AND 
sufficiently great the arm O - swings 

out far enough to. strike M and 
knock the end L of this lever out 

of engagement with K. As soon as 


all times under proper ten- 
sion to prevent slipping around governor, 


so as to be at 


and also to have a sufficient vertical move- 
ment to compensate for expansion, but 

be The 
is placed so as to lead the rope 


it cannot displaced laterally. 
sheave P 
down in the space between the side of the 
car and the elevator well, but the governor 
N can be located at any point where the 
of other of the 
apparatus may require, as there is nothing 
to interfere with the position in the ele- 


construction the parts 


this occurs, the spring J forces rod J and 
levers H H to the right and thus the side 
rods F F are lifted and the safety rollers 
are thrown action. It 
readily that as O moves out from the cen- 
ter gradually, the first time it strikes M 
it will not move it far enough to allow 


into can be seen 


A to drop, but at each succeeding revolu 
tion O will swing further from the center 
because whenever it moves out far enough 
to strike M it is because the car has at- 
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Fig. 5. ime 
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> 


Fig. 4, which latter figure is a section on 


the line A B in Fig. 3. Fig. 5 is a vertical 
section through Fig. 4 on the center line. 
drawings, the arm O 
the weight F 


stud G and is pressed 


As is shown in these 


is an extension of which 
Swings around the 
against the hub /) of the governor casing 
by the tension of spring / 
the end H 
in position between the adjusting screw K 
and the point on end H of the movable 
The 


Stationary 


acting against 


The caps JJ hold the spring 


weight. governor revolves around 
the stud E 
to the side of the car cross-head by means 


of the fange M, washer P and the nuts 


which is secured 
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shown. The driving rope runs in the 
groove C. 

This type of safety governor can be 


used with the wedge, the roller and the 
triple grip safety, but not with the clamp 
safety, because for the latter the action 
must be that the that 
the safety drum will continue to unwind 
until the car stop, this 
result cannot be obtained with this gov- 


such rope rotates 


comes to a and 
ernor, which only acts to trip a catch that 
holds the safety actuating levers in the in- 
active position, 

Figs. 6 and 7 show a stationary governor 
made upon the same principle as the one 
just described, with the exception that it 
has two weights and is therefore balanced. 
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circle to catch the projection E, 
the brake shoe F up 
The stops T T act 


on the 
Fig. 7, and throw 
against the groove G. 
as abutments against which A A are held 
so as to not be forced beyond a certain 
distance from the center, either by centri- 
fugal force or by striking against E. The 
weight H, on the end of arm J, acts to hold 
F up against the wheel after it has been 
thrown into action by the arms A A. As 
shown in Fig. 7, the arm J and the pro- 
jection — are both cast in one piece with 
trunnions R FR that rock in the depressions 
formed in the frame Q by the projections 
o2. 

This type of governor is driven by a 
hemp rope, and is used in connection with 











September 18, 1902. 


The way in which this type of governor 
is connected with the elevator car for 
actuating the roller and triple grip safeties 
1s shown in Figs. 8 and 9. The first figure 
shows the connection for operating the 
roller safety, and the second is for the 
triple grip device. In one case both ends 
of the governor rope are fastened to the 
safety lever, but in the other one end is 
made fast to a rigid support on the car 
trame and the other end is connected with 
the safety lever. This latter connection is 
not so likely to throw the safety into ac- 
tion by any sudden movement, as a portion 
of the strain developed by the resistance 
to motion of the governor and the lower 
sheave is taken by the stationary support 
































Fig. 6, 
Section A-B. 


As shown in Fig. 6, the con- 
sists of a wheel mounted upon a shaft J 
and carrying two weighted arms A 4 piv- 
oted at PP. The short ends O, of these 
arms, press against the ends N of a piece 
M, which is held in position by means of 
the spring K, shown in Fig. 10. The tor- 
sional resistance of this spring acts to hold 
M in position, and the centrifugal force of 


governor 


1 acts to move it out of posi- 
around the shaft J 


the arms A. 
tion. By twisting L 
the force of the spring can be adjusted 
so as to permit the arms 42 to swing 
When the 
arms swing out, the extreme ends follow 
the curves B and the projections C follow 
the curves J, thus providing four points 


out at any velocity desired. 


BALANCED GOVERNOR, 


the wedge, the roller and the triple grip 
safeties, but not with the clamp brake safe- 
ty. It cannot be used with the latter be- 
cause the driving rope is held by the fric- 
tion against the groove G, and while this 
can be made sufficient to hold the rope un- 
der ordinary conditions by properly shaping 
the groove it is not reliable enough to be 
depended upon. The governor can be used 
in connection with a clamp safety by set- 
ting it in the inverted position, so that 
the brake shoe F will wedge the rope 
against the bottom of the groove in the 
wheel. In that case a spring, as is shown 
in broken lines in Fig. 9, is provided to 
hold F in position against the rope, and 
the weight H is removed. 
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or dead hitch, as it is called. Owing to 
this fact the device can be made more 
sensitive in its action than when the con- 
nection is as in Fig. 8. 





Interesting Facts from the Patent Office. 
We bulletin of the 
twelfth census, entitled “Patents in Rela- 
tion to Manufactures,” from which we make 
the followinginteresting extracts. It is well 


have received a 


known that ours was the first patent office 
to make searching examinations of patent 
rapers and to limit claims of novelty to 
such points as the examination appeared 
to justify. It was formerly the practice 
of all countries to throw the burden of 
defining his claims on the inventor and to 
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depend on subsequent action in the courts 
to determine whether or no the claims in 
the patent were justified by the “state of 
the art” when the patent was issued. Of 
course everybody knows that many fool 
patents and absuid claims get past this 
examination, but one has ever 
patented an invention can doubt that the 
examination does cut down the breadth of 
vast numbers of claims and thus make the 
patents on record a reasonably accurate 
statement of the state of the art with which 
subsequent inventors may, with reasonable 
assurance, adjust themselves. It may be 
compared to a coarse mesh screen which 
does not perform its functions perfectly, 


no who 
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Denmark, Germany, Japan, Norway, Rus- 
sia, Sweden and Switzerland.” 

The following item regarding the first 
and last patent issued during the first cen- 
tury of American patents is of interest: 

“The first patent granted by the Gen- 
eral Government was to Samuel Hopkins, 
July 31, 1790, for an improvement in pot 
and pearl ash manufacture. The last pat 


ent granted for the year 1880, at the close 
of the first hundred years of patent issues, 
was to Wilhelm Dreyer, No. 418,664, of 
December 31, 1889, for an electro-magnetic 
typesetting machine, 
are suggestively symbolical of the progress 
and 


These two patents 


of the century in invention manu- 


Governor 


———————  —— 
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ATTACH MENT OF GOVERNOR TO CAR. 


but the effect of whose work is never 
theless all in the right direction. This 
feature of our practice has been widely 
copied abroad, as we learn from the fol- 
lowing extract from the bulletin in ques- 
tion: 

“The demonstration of the effect of ben- 
eficent patent laws has led to their modi- 
fication in all the chief industrial countries, 
and the salient feature of our system—a 
preliminary examination as to novelty and 
patentability prior to the grant of a patent 
—has in late years been incorporated into 
the patent systems of many foreign coun- 


tries, as, for instance, Austria, Canada, 


factures—the first akin to the primitive 
industries of a new country and the last 
serving the exacting demands of a highly 
organized industrial system. 

“The total number of patents issued dur 
ing this century of invention was 428,621.” 

The patenting of inventions by foreign- 
ers is a larger factor in the work of the 
had supposed. 
find that for the decade ending 1900 the 
proportion of the total number of patents 
issued to aliens was 10.25 per cent 


office than we Thus we 


“The growth in the number of patents 
granted in the United States to citizens of 
foreign countries is a striking feature, and 


shows the high esteem in which this coun 


try is held by the world at large as a field 


for the exploitation of inventions. Since 


1860 the number of ts issued to citi 
zens of foreign countries has increased in 
a much greater ratio than the number of 


patents to citizens of this country. For 


the decade of 1870 the increase in number 
United States 


over the preceding decade was 257.03 per 


/ 


of patents to citizens of the 


cent., while for foreigners it was 523.22 
1880 the in 
crease to citizens of the United States was 
74.52 cent., 
per cent.; for the decade of 
crease to citizens of the United States was 
50.00 


per cent 


per cent for the decade of 


per and to foreigners 208.39 
1890 the in 
cent, and to foreigners 126.62 
and for the decade of 1900 for 
citizens of the United States the growth 


per 


was I1.05 per cent., while for foreigners 


it was 70.96 per cent.” 


“This marked growth in the number of 
patents to aliens is explained by the very 


liberal features of our patent system. For 


cigners stand here on an equal footing 
with citizens of this country, and they are 
neither subjected to restrictions in_ the 


matter of annuities or taxes payable after 


the grant of a patent, nor required to work 


an invention in this country to maintain 


it in force, as is the case in most foreign 
countries, 


“Moreover, 


made by our Patent 


examination 
and the 


the thorough 
Othe 
criticiz 


exercised in ing the framing 


claims has 


care 
of the 
as of 


come to be recognized 


it value in the case of inventions 


grea 
and majority of foreign 

this 

ature of 


action of the Patent 


of merit, hence the 


inventors patenting in country take 


advantage of this fe our patent 
system, and secure the 
Office 


perfecting their patents in their own and 


on an application for a patent before 


other foreign countries, taking due pre 


caution to have their patents in the dif 
ferent countries so issued as to secure the 
so far as 


maximum term in each, possi 


ble This practice holds now in the case 
: | 
of probably nine-tenths of the alien inven 


tions patented in this country 


“This phase of our patent system c Ils 
for serious consideration. The great chem 
ical houses of Germany with their highly 
working along 
the 


fostered by 


trained chemists special 


manufacture of new 


the 


lines, and with 


compounds requirement 
that 
many to 
years after being patented, have held their 
patents in this their 
market, with the result that at the expira- 
tion of the patent term the trade is in the 
ind 
and 


an invention must be worked in Ger 
an adequate extent within three 


country to protect 


hands of the foreign manufacturers, 


the trained workmen 
chemists 


the building up of foreign manufactures, 


equipment, 


areeall abroad contributing to 


instead our own 
ment.” 
We had hoped to find something in ref- 


erence to the imposition of a small fee at 


of aiding in develop- 
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stated periods of a patent’s life, but fail 
to do so, Many inventors find old patents 
in their way which are practically aban- 
doned and dead, but which sf ring into life 
with certainty when later inventions make 
them practicable. The older invention will 
not work and the patent for it has no value 
until a later inventor supplies the key- 
stone of the arch, but the later inventor 
is, under present practice, absolutely at the 
mercy of the former one. We believe that 
a series of fees to be collected at stated 
intervals and on which the continued val- 
idity of the patent would depend, would, 
by clearing away the old lumber which is of 
no value to anyone, be of immense value 
to the industries of the country and at the 
same time work hardship to no one. Of 
course, there is the difficulty that good 
patents might lapse by neglect or over- 
sight, but some feasible plan of giving no- 
tice to the patentee might, we think, be 
devised. This is a feature of the patent 
laws of many countries, and we are not 
aware that anyone has found it to work 
injustice. Of its desirability there can be 
no question. 





Electrical Tests of Power Required for Drilling 
Cast Iron from the Solid. 

In connection with electrical driving the 
Bickford Drill and Tool Company have 
felt the need of more accurate data than 
were available for the power required for 
operating drilling machines with different 
sizes of drills. They therefore instituted 
a series of tests which are much more 
complete than any others with which we 
are acquainted and, with great liberality, 
they have given us a copy of the data for 
publication, 

The accompanying table gives the tests 
complete. They will be seen to cover 
drills from ™% to 3 inches diameter under 
feeds of from .007 to .0474 inch per revolu- 
tion, up to the 1%-inch drill, and from .007 
to .0249 beyond that size. The tests were 
equally as thorough in other respects. The 
electrical testing instruments were supplied 
by the Triumph Electric Company and 
the readings were taken by an expert from 
the same company. The motor used was 
a constant speed machine and since the fig- 
ures for the horse-power were taken from 
the current readings they include the pow- 
er required to drive the motor as well as 
the motor losses. Readings were taken 
at each speed with the drilling machine 
running light as well as at work and the 
differences are given in one of the columns 
of the table as the power consumed by the 
work. Of course, this is not an entirely 
satisfactory method, as the machine un- 
doubtedly absorbs more power when under 
load than when running light, but it is 
the best that can be done without elaborate 
dynamometer tests, the value of which 
would scarcely be justified if made, as, 
after all, it is the power required to drive 
the machine when at work that is wanted. 

The tests were made on one of the 
latest improved No. 1 Bickford “New Ra- 
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dial” machines. Consulting the table, the 


first thing that strikes one is the sudden 
increase in the power required to drive 


No. | Diameter! Feed Revolutions Peg ot 
Test. | Drill. |Revelution.| Minute. aie. 
I 4” .0070 299 .411 
2 “" te 0097 * -569 
3 | @835 = 781 
4 i -O180 sg 1.06 
5 = .0249 i 1.46 
6 = .0346 si 2.03 
7 si -0474 a 2.78 
8 4” .0070 206.5 .638 
4 = -0097 i .885 
Io ee -0133 shy I 21 
II ns .0180 fe 1.64 
12 db .0249 = 3.37 
13 of .0346 . 3.16 
14 - 0474 ig 4.36 
15 ad .CO70 143 .786 
16 si .0097 ie 1,09 
7 ss .0133 re 1.50 
18 i .0180 i 2.02 
19 ‘s .0249 di 2.80 
20 e .0346 ‘ 3.89 
21 - .0474 5-32 
22 14” | .0070 99 .852 
23 re .0097 sg 1.15 
24 " | Egg 6 1.61 
25 “ | Oto i 2.18 
26 .0249 ie 3.02 
7 5 .0346 si 4.20 
28 is .0474 = 5-75 
29 1%” .0070 82 T.OI 
30 in .0097 = 1.40 
31 es -0133 fis 1.92 
32 ‘s .0180 si 2.60 
33 Ke 0249 3-59 
34 ‘a .0346 - 5.00 
35 = -0474 ti 6.84 
36 13” .0070 68.5 1.15 
c - 0097 , © 1.60 
38 . -0133 | Ba 2.19 
a; * .O180 | 3 2.96 
| * .0249 | sie 4 10 
4t | 2 .0070 | 57 1.25 
42 oy 0097 | ** 1.73 
43 a -0133 | - 2.38 
44 ee .o180 i 3.22 
45 ” .0249 sia 4.46 
46 2%" .0070 47.2 5.31 
47 | oi .0097 0 1.82 
48 re -0133 | - 2.49 
49 i .O180 ” a9 
so | “ .0249 4.67 
5! 2%2” .0070 39-3 1.35 
52 | sia .0097 i 1.87 
53 = .0133 ‘ 2.56 
; i .o180 = 3.47 
55 Ss -0249 4.80 
56 24% .0070 32.6 1.35 
a £4 .CCQ7 7 1.85 
55 ‘ 0133 - 2.57 
59 ze 0180 3.48 
60 ™ .0249 es 4.82 
61 3” .0070 7 1.34 
62 ee .0097 | a 1.85 
63 sie .0133 | a 2.54 
64 _ .OT8o | - 3.43 
65 0249 | i. 4.75 
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the machine with the 134-inch drill. The 
power required to drive the machine will 
be seen to progressively decrease as the 


Horse-power Con- 


Horse-power Consumed. gle 
sumed per Cubic In. 





-. | By Work.| Total. | By Work. | Total. 
1.2% .65 1.88 1.58 4.58 
1.28 93 2.21 1.63 3.88 
1.39 .88 2:97 1.13 2.90 

wis 1.36 2.75 1,28 2.59 
- 1.91 3.30 1.31 2.26 
ie 2.26 a75 1.16 1.85 
2 5.00 6.39 1.80 2.28 
{72 .83 1.55 1.30 2.43 
- 1.19 1.gI 1.34 2.16 
- 1.34 2.06 1.11 1.70 
“i 1.58 2.30 -96 1,40 
sn 2.15 2.87 947 1.26 
‘ 2.85 3.57 .go2 ‘34 
sai 4.91 5.63 ‘.i3 1.29 
.46 -70 1.16 .891 1.48 
= 1.06 1.52 -972 1.39 
i 1.42 1.88 .946 1.25 
ig 2.02 2.48 T,00 1.23 
- 2.27 2.73 SII .976 
ai 3.29 3.75 .846 .965 
gs 3.81 4.27 790 .803 
gt .87 1.18 1.02 -39 
se 1.18 1.49 1.00 1.26 
sis 1.44 1.75 .888 1.08 
st 1.64 1.95 -752 .894 
i 1.93 2.24 .638 -742 
we 2.42 2.73 | -576 -650 
ne | 3.38 3.69 .588 .642 
24 -74 .98 -725 .960 
- 1.25 1.49 .892 1.06 
‘| 1.61 1.85 .838 .963 
* | O25 2.57 .896 .988 
” 3.24 3.48 .go2 .970 
‘ 4.57 4.81 914 .961 
™ 6.11 6.35 .893 .928 
i £37 2.17 I.1g | 1.89 
a4 1.69 2.49 1.06 ; 26 
“ | eg 2.94 .978 | 1.3. 
op 2.68 3.48 .g10 1.18 
- 3.39 4.19 .826 1.02 
‘57 | 1.31 1.88 1.050 | 1.50 
a 1.67 2.24 .966 1.30 
rt 2.04 2.61 .894 1.10 
oe 2.65 3.22 .824 1.00 
se 3.3% 3.88 -742 .870 
-30 1.22 1.52 931 1.16 
we r.73 2.03 .95I 1.11 
35 2.26 2.56 go8 1.03 
e 3.01 3.31 893 .982 
F 4.28 4.58 916 .980 
30 1.55 1.85 1.15 1.37 
ity 1.90 2.20 1.01 1.18 
= 2.33 2.63 .Q10 1.03 
- 2.95 3.25 $50 .936 
3.81 4.11 -794 .556 
28 1.06 1.34 .786 .992 
* 1.57 I. 835 984 
2 9.47 2.45 $44 .954 
~~ 2 3.1 813 .894 
“| 3.65 | 3.93 757 .816 
35 | 1.43 1.78 1.07 33 
ki 1.89 2.24 1.02 | 1.21 
- |) se 2.69 922 | 1.06 
~ | 3.01 -775 | = 877 
" 3-53 3.88 728 | Soo 


ELECTRICAL TESTS OF POWER REQUIRED FOR DRILLING CAST IRON 
FROM THE SOLID. 
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speed is reduced up to this point when it 
jumps up, to again resume its downward 
course, with, however, an increase at the 
end, The this is unknown. 
There is a change in the driving gear train 
at this point by which the load is carried 


cause of 


an additional gear, and our sug- 
that the power 
shown was due to this. 


through 
increase in 
Mr. Norris, how- 
insuffi- 


gestion was 
ever, considers this explanation 
cient, his idea being that the cause of the 
action must be looked for in the drill itself, 
which may have been of inferior steel or 
improperly tempered. Relatively speaking, 
the matter is not of large importance as a 
factor in the column of total horse-power 
consumed. 

The two right-hand columns give the 
horse-power required per cubic inch of 
metal removed per minute, the next to 
the last column being calculated from the 
power consumed by the work and the last 
column from the total power consumed. 
While the figures of the next to the last 
column are somewhat erratic, they show 
a far more constant amount of power per 
cubic inch for a wide range of diameters 
of drills than would be expected. 

The diagram gives the relation between 
the feed and the total amount of power 
consumed for all The 
vertical scale gives the horse-power and 
the the feed in thou- 
sandths of an per revolution. The 
smaller figures just within the base line 


the observations. 
horizontal scale 
inch 


give the feeds actually usel in the tests. 
The upper left-hand part of the diagram 
gives the data for the larger sizes of drills 
and for this a second set of horse-power 
figures is given. The figures for the feed 
are common to both parts of the diagram. 

With but two exceptions the data for 
any one drill are strikingly concordant 
throughout the range of feeds, and are 
obviously represented by straight 
The dots which represent the data for the 
different drills are distinguished from one 
another as indicated in the small tables 
which appear on the diagram. The two 
exceptions referred to are the ones for a 
feed of 47.4 thousandths on ™%- and %34- 
inch drills, The for the 4, %4, 1 
and 1'4 inch drills form an extreme- 
ly satisfactory and progressive set, but 
there is an abrupt change at the 
1%-inch drill for which we have no ex- 


lines 


data 


planation. The line for this drill begins 
at the left about where it should to con- 
tinue the series, but it runs at a much 


steeper angle and this change in the angle 
appears to represent a change in the law 
as the lines for the larger drills are much 
more nearly parallel to the 1%-inch line 
than to the lines for the smaller sizes. 
The abrupt increase in the power required 
for the 134-inch drill appears, of course, 
on the diagram. Were the line for this 
drill drawn on the lower part of the dia- 
gram, it would be bodily above the others 
instead of below them the lines 
for the ™%, 344, 1 and 1% inch drills indi- 
cate it belongs. 


where 
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There is less appearance of a law con- 
necting the different sizes in the upper part 
of the diagram than in the lower. The 
line for the 2-inch drill is below the one 
for the 134-inch, but the 2!4-inch is above 
the 2-inch, while the 2'4-inch repeats this 
erratic angle of the 144-inch. Differences 
of grinding, of sharpness and of quality 
in the drills themselves naturally enter into 
the data between different drills, while 
those factors are, or may be made, con- 
stant in all tests on any one drill, It is 
hence to be expected that tests between 
different drills will show more erratic re- 
sults than tests of the same drill under 
varying conditions. 

It may, we think, be accepted that these 
tests establish the fact that the law con- 
necting the power with the rate of feed is 
a straight-line law. 





Echoes from the Oil Country. 
STARTING A JOB SHOP. 

The boys had decided to go into busi- 
ness for themselves. Surely it was a good 
opening, Here was a building with en- 
gine and boiler, a machine shop with a 
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fellows, well liked by their acquaintances, 
all of which would help to attract and hold 
work. Furthermore, they had been as 
sured by those needing to have work done 
that they would certainly give them the 
preference on all work they were able to 
handle promptly. To make things still 
brighter they had been told at the shops 
and foundries in the neighboring city that 
they could buy anything they wanted, 
either rough, semi-finished or finished. 
That would give a large stock to draw 
from without having to tie up money in 
carrying it. 

After deciding to go in, the boys still 
thought it wise to get all the pointers they 
could, and as they had been friends of 
mine for years they came to me and asked 
for my views of it. 

“You know well enough, Will, that a 
fellow never has very much that always 
works for someone else. He gets a living, 
and whatever is made the other fellow 
makes. We are young now and can grow 
up with the business, just as you fellows 
did. We don’t expect to get rich, but we 
hope to do a little better than days’ work, 





“AN OIL PUMP JUST DOWN THE HOLLOW A WAYS.” 


of lathes, drill press, pipe cutter, 
vises, etc., and a blacksmith shop with 
steam hammer; no other shop within sev- 


couple 


eral miles, rent low, very low it seemed; 
oil wells in every direction, oil refinery 
just outside the door, The photographs 
will show some of the surroundings. If 
anyone wanted more of an opening than 
that he would be hard to please. 

Besides all that, they could do most of 
the work themselves, for one of them was 
a fine blacksmith, while another had al- 
ways been able to rank as a leading ma- 
chinist in the shops where he had worked. 
Added to this, they were cheerful, pleasant 


and don’t see any reason why we shouldn't, 
do you?” 

“That depends,” said I. 
lots of work, and charge enough for it. 
and collect in all you get charged up, and 
it doesn’t cost too much to do the work 


“If you get 


and run the business, you may make a 
little. I understand you are going to buy 
the outfit and hire the building. My ad- 
vice would be to hire next door to us or 
to one of the other shops here in town to 


start up. We would be glad to turn all 
the poor-paying, dirty jobs over to you that 
come our way, and I believe the other 


shops might have some they would do the 
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All 


you are going to start would have to come 


same with. the work around where 
here, and you would have a chance to get 
part of it, at least, and also a chance to 
catch every fellow that had a kick against 
any of us. As you get to know people 
you much 
grow than up there. If you get stuck on 
some job, you don’t need to go far for a 


here have a better chance to 


little information if you’re not too proud 
to ask for it. One thing let me tell you 
if you care for advice: Don’t think for a 
minute that working so many hours at so 
Watch 


carefully the hours that you are not work- 


much an hour is all there is to it. 


ing for anybody at any cents per hour, 
and watch how you charge. You are much 
more apt to not charge enough than to 
charge too much on most jobs.” 

In due time the new shop was running 
and some of our old customers began to 
tell 
creek and to hint at how cheaply they 


us that we had a competitor up the 


could get work done there and to intimate 
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pays you for what you get on your books 
and can’t get off?” 

“ve begun to wonder about some of 
those things myself by this time. I keep 
the books and I know that everything is 


charged; but it don’t seem to come out 
I have been blaming 
the 


while he 


just right, somehow 


my partner for not charging up all 


time and 
says he thinks it is either that I in the 


material on his jobs, 
shop am forgetting things, or else I don't 
My friend looked 
He had confidence in his part 


charge all he turns in.” 
worried, 
ner, yet things were not all sunshine. 

In a few days I saw the other man, and 
he wanted to have a little talk. He said 
they had talked over what I had told the 
he had said | 
had told him, and it seemed a little strange 
he had 
blacksmith shop and asked me to give an 


other one, or at least what 


He described a job taken in the 
I thought $40 would be 
He told me he had taken it 


and thought he was putting it 


estimate on it 
about right. 


° . 
for $23, 


fused to take promises when pay day cam 


easier than 


who owed thet 


while promises were much 


money to get trom some 
They began to understand some of the rea 
that the 


before them did not keep at it. As they 


sons who had 


man 


were young men the experience may 


worth to them what it cost 
I once charge and 
and 


On 


had an offer to take 
run a small shop. I was to have full 
complete control, with no rent to pay 
investigation | found it was a small shoj 
and foundry and the owner was very will 
ing to take anything that was left after | 
paid all running expenses. I got my salary 
(or wages) before he got anything; but 


there was no stream of money or help 


coming from him to me. The stream was 


to be all the other way, and I was to fur 
nish both volume and speed if there was 
any. Glory and distinction might be lurk 
ing there, but I had the beginning of a 
large family to look after, and I thought 
wages might serve better than glory for 








UP SQUAW RUN. 


that we must keep down close or we 


might not be able to have things come our 
We had been through that several 
times before and felt more alarmed for our 


way, 


friends than for ourselves 
Several months after this, I had a call 
from one of the new shop owners who 
wanted some advice concerning some work 
he had had 
out badly. I gave him what advice I could 
to help him out and also gave him a piece 


taken in and which turned 


of my mind when I found out the price 
he had taken the job at, which was about 
half price. He thought he 
made money only for the bad luck. 


have 
I used 
] 


all my logic to convince him to the con 


would 


trary. 
‘Who pays you for keeping a horse and 
get to town here and back with 
Do 
you charge it to the job or to jobs in gen- 
eral? Well 
for the time you are keeping the books? 
Who pays you for the time you are chas 
Who 


buggy to 


supplies and for the time you spend? 


you should. Who pays you 


ing after the fellows that owe you? 


“OIL WELLS IN EVERY DIRECTION.” 





“Or 


high Figuring material in the job and 
waste in making up, a reasonable amount 
of scrap for the ends of the bars, coal for 
the fire, steam for the hammer and engine 
wages of helper and an extra man from 
the 


the 
needed, and it would be close work to get 
the 
rent, depreciation, interest On money in 


machine shop some of time, as 


any wages for blacksmith, while if 


vested and insurance were taken into ac 
for 
time lost in repairs, bookkeeping and talk 


count, with a reasonable allowance 


ing to customers, my estimate of $40 would 


need to be increased considerably before 


there would be a margin for bad debts and 
a profit. 
Zefore he left he beg: 9 see things i 
»eTOre he lett he began to see things in 
a somewhat different light, without seeing 


how to better them much It is much 


easier to drop on prices than to increase 
still 1 the busi 


them and 1iold and enlarge 


ness. 

They finally had to let go, when they 
found all their money tied up in book ac 
The 


counts few men they employed re 


REFINERY JUST Ol 





TSIDE THE 


DOOR 


that purpose I declined the offer with 


thanks 
fitteen veal 


During one period, about 


ago, when a great many cities and town 
were paying bonuses for having manufa 
turers locate with them, a fellow worke1 
endeavored to get me to join with hin 
and a professional man and buy up a lot 


of old machinery for sale near by and seel 


our fortunes in the place willing to put up 
the largest inducements. I found he con 
sidered it a good chance to get a start with 
nothing to lose and everything to gain 


We did not start in on it He thought 


I was timid, but later, when he took a 
shop where the owner had died and left 
what seemed like a nice opening, a few 
months’ experience showed him a_ few 


job shop that were 


a lathe He 


things about running a 


a little different from running 


isn’t running it now 


The best place I know of to-day to gi 


a thorough insight into the principles both 


of mechanics and general business man 


agement is in a job shop. The man who 
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can run it and make money can hold his 


own reasonably well in case it should 
grow a little; and he will find it easier to 
get and to please customers in the big shop 
than in the little one in many ways. So, if 
there is not so much money there, there is 


lots of experience to make up for it. 
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the stock decreased from 1-16 at the start 


to I-32 


at 


the 


finish. The die used for 


the cutting and first drawing operation is 
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blank holder part is a forging of wrought 
iron with a tool-steel ring welded on as 
shown for the cutting portion. The pro- 


Stem 






























































I’ve been there. W. OSBORNE. 
B l B 
The Drawing of Deep Shells from Sheet Metal. C | 
BY JOSEPH V. WOODWORTH. 
The manufacture of deep sheet metal * 
shells of small diameters has progressed mn 
constantly, and to-day results are attained Weld “wets 
which a few years ago were only thought 
of as remote possibilities. The operation 
of drawing sheet metal shells has really Ht 
changed but little, the same means, with : 
slight modifications, being used at the pres- Cutting Punch and Blank Holder 
ent time for the production of deep shells 
of small diameters which formerly were 
only thought practical for producing shells 
of shallow depths and large diameters C “ 
The presses, in which drawing dies are [| | 
used, have been built larger and stronger , E E 
and with a greatly increased length of 
stroke, while the dies have simply been | 
modified for a wider range of work. Hil oy 
As an illustration of what is being ac- | 
complished in the drawing of sheet metal, t 
we show in Fig. 1 the successive results } Weld Weld 
of the eight operations required to draw Ath C/ > 
a shell from sheet copper 1-16 inch thick, 
16 inches deep by 2 inches in diameter. | 
lwo of the shells are assembled and shown | 
at the extreme right. They are used as American Machin 
parts of a patented mineral-water cooling enechon 
apparatus FIG. 2. DOUBLE-ACTING CUTTING AND DRAWING PUNCH AND DIE FOR FIRST OPERATION 
jection B is for locating it true on the 
outer slide of the press. A is the draw- 
ing punch, the stem of which is reduced 
as shown to fit the inner slide or ram of 
. the press. 
x s In the die, D is the cutting edge, where 
x i the blank is cut; E the face upon which it 
2 Q ‘aU is held by the punch while being drawn, F 
. - { the drawing die and G the knockout pad 
> ates "| 3 This die is set up in the press and the 
e > S N RS & metal is fed to it and blanked and drawn 
© > z i 4 BS 2 to the shape shown in the first operation 
S > < :‘\ mv S ” in Fig. 1. The press has a toggle move 
x x :S 0 | x - ment which insures a more perfect “dwell” 
:S 8 a | z wi® | of the blank-holder slide than could be 
= T z N 2 naintained in a cam drawing press, and 
+ S S “ Harngesitge DP ommar 
. 3 3 * | effects a large saving in friction and 
S s z ~e : power. The adjustment of the drawing 
3 a | © 4 punch plunger is effected by means of 
-\e0 ae ed double-ratchet device, which is handy and 
9 9 ‘ seule 
J quick Of operation 
i : For the seven redrawing operations in 
the production of the shell, dies of the 
type shown in Fig. 3 were used. These 
dies were of the push-through type and 
were used without the usual inside blank 
‘ holders, as the small differences in the 
diameters of the redrawn shells did not 
require it. Instead of the shell being 
FIG. I, DIFFERENT OPERATIONS IN DRAWING COPPER SHELLS. pushed completely through these dies, they 


The blank required for this shell was 8 


in diameter, and the thickness of 


inches 


shown in Fig. 2, 


ing type 


Ir 


and is of the double-act 
the punch the cutting and 


were fed to the top of the die by an auto- 
matic knockout on the press in which they 


were used. 
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By noting the differences in the diam- 
eters of the redrawing operations, Fig. 4, 
the manner in which a shell of small diam- 
eter and great hight may be drawn and 


tool 


AMERICAN 


steel. 
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of chilled iron, while the punches were of 





























Both punch and die for each 
operation were highly polished. The die 


and punch used for the sizing or finishing 


were 





























the number of operations required will be operation were of tool steel, and 
\ Fastening Screw 
Punch Holder 
tT 
j 
Redrawing Punch 
[“ 
Shell Produced im First 
Operation 
H 
I 
:  <. 
K YW “K 
pL 4 
M 
i 
time an Mae 
FIG. 3, REDRAWING PUNCH AND DIE WITHOUT INSIDE BLANK HOLDER FOR THE SEVEN RE- 
DRAWING OPERATIONS 
4 7 
aol il 
FIG, 5. DRAWING PUNCHES AND DIES, KNOCKOUT DEVICES AND OTHER TOOLS USED FOR 
THE PRODUCTION OF THE SHELLS 


understood. The lubricant used in the re hardened, 


drawing operation was lard oil, and there 
was a decided polish on all the shells pro- 


duced. 


quired size 


The dies used for the redrawing 
operations were made from a special grade 


of deep tubes of 


ground and lapped to the re 


As will be seen, the drawing 


small diameters is not 


such a difficult accomplishment as some 


people imagine, all that is necessary being 


the adoption of proper dies, their accurate 
their 


built 


construction, and use in presses 
have been specially for 


When 


eters of the 


which such 


work the difference in the diam 


redrawing operations exceeds 


inch, inside blank-holders must be used 
For certain metals inside 
the 


sired 


blank-holders in 
ot 
mplished in three 
operations (thr 


11 


redrawing dies will allow the de 


results being acc: 


or four ugh the perfect 


holding of the metal while drawing or re 


drawing), which would require six, seven 


or more operations wert 
blank-holders 


Fig. 5 shows the tools used 


dies adopted in 
which inside were not used 


Che punches 
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“ae” , nee og > 
Blank, 8 inches diameter. 


rHE EIGHT OPERATIONS 


threaded t 


pre Ss 


and 
the 


ran 


dies are shown beneath the punche 
shown 

plainly. The d hown at the bottom 

compris the kno ll nd other too 


The Clean Blacksmith Shop 


Does it Pay? 

It is just essential that we have a 
shop it is that we have a 
We look to ou 
ror 


verior ofhcer 
The 
othes is kept clean, 


Many 


] | 
sometimes exampl general 


manager s why not 


the blacksmith shop: will perhaps 
*H. R. Looker, Foreman Blacksmith Ann Arbor Rail 
road before the N. R. R. M. B. A. at Chicago meeting 
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consider this no comparison. Why not? If 
it is good for one, most certainly it is for 
the other. In a clean shop we find clean 


men, clean work, reliable work. A _ sys- 
tem prevails here that teaches a man to be 
And there is plenty of room for 
teaching, look in 


may the world over. 


honest, 
this kind of 
direction you 

Material used in railroad smith shops is 


whatever 


expensive and must be handled with care. 
Every piece of forging must be able to 
the laid it. Durability 
is economy; where good judgment is used 
cleanliness teaches economy. Forgings to- 
day are made far more scientifically than 


bear strain upon 


in the past. The time was when the men 


who would wield the heaviest hammer 
executed the most work, but through the 
ever increasing ingenuity of the thought- 
ful smith muscle has been discarded, steam 
and air 


work is being done to-day in five hours 


have taken its place, and more 


than could be done in five months a few 
years ago 

Many smith shops are dark places, most 
ly on account of dirty windows or sky 
Blacksmiths have not grown ten- 
der on account of living in greenhouses, 
but could be 
brighter, their faces whiter, if our shops 


lights 


we know their lives made 


Blacksmiths can live in 
glass the 
stones; they strike the best blows; they 


had more light 
houses for they throw fewest 
pile up, heat up, blow up, but never ex- 
plode. 


Many a smith could testify that when he 

















FIG. {, DEVICE FOR BACKING-OFF MILLING 


CUTTERS. 


had done his utmost to make a forging 
look complete and perfect, and as near to 
the required dimensions given him as it 
was possible for him to see, upon viewing 
it again in a shop where there was more 
outside, he was 
Blacksmiths 


light, or upon seeing it 
disgusted with his own work. 
lisgusted with | k 


only die once, but they would prefer to 
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do this than to accept a “turkey” from an 
employer who expects good work done in 
« dark shop. Let our shops be kept clean, 
light and filled with pure air. We 
heard of the air being made blue some- 
times, not with smoke, nor the reflection 
of the blue sky, but from a dirty tongue— 


have 
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movement to and from the forming tool 
held in the lathe tool-post. The arbor is 
rotated by the driver C. This is fastened 
on the end of the arbor and provided with 
a pin that enters a slot in the face-plate 
on the lathe spindle. On the inner end of 
the sleeve, which is a running fit on the 





a foul mouth. A foreman loses all the arbor, is fastened a ratchet wheel D, and 
on the arbor between the ratchet and the 
= Y driver is placed an eccentric FE. This 
eccentric is slotted as shown and tapped 
: — ~——- out for a stud which passes through a 
P slot in the driver C. On the outer end of 
L the stud is a nut by means of which the 
iB; eae eccentric is clamped fast to the driver. 
N ; 
Y.~ f 
| V/\ VV)" 
ii Kon 
Gp h_s oo) bo, 
— 7 WU) 
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FIG. 2. 


respect men have for him when he gives 
way to this dirty habit of cursing and 
swearing, A shop is not clean where this 


exists. Let a little sunshine in. 





Improved Device for Backing Off Milling Cutters. 
Gus, C. Henning, of 206 Centre street, 
New York city, is now the manufacturer 
of the Balzer backing-off device for mill- 
ing cutters, described in our columns in 
1895. This device has been improved re- 
cently, and in the accompanying illustra- 
tions the new arrangement is shown. 

The half-tone, Fig. 1, gives a good idea 
of the appearance of the improved device, 
the Fig. 2, 
shows its construction. 


and sectional view, clearly 

Referring to Fig. 2, it will be seen that 
the arbor A, which may be placed between 
the centers of any lathe, and upon which 
is mounted the sleeve B for the cutter, is 
slightly 


provided with centers that are 


eccentric to give the cutter the necessary 
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VIEW OF BACKING-OFF DEVICE. 
The rocker G is bored out to fit ihe eccen 
tric and is slotted at the end ‘¢o slide on a 
pin H driven in the armK. At the other end 
of the rocker is a stud on which is carrieda 
pawl L that engages with the teeth on th: 
ratchet wheel fastened to sleeve B. When 
the arbor A is rotated, the rocker is oper 
ated by the eccentric and the sleeve and 
cutter are turned through a part of a rota 
tion. 

The 
slotted at the end to fit on pin L in the 
tool-holder, is bored out to slip on the 
sleeve B and held between two friction 
washers N N. The nut M at the right be- 
ing adjusted properly, sufficient friction is 
created to prevent the sleeve and ratchet 
when acted 


arm XK, already noted, which is 


wheel from turning except 
upon by the pawl. 

The eccentric, being adjustable, is set 
so that the cutter will be turned ahead 
one tooth to each turn of the arbor. Thus 


as the latter rotates, carrying the cutter 











September 18, 1902. 


off center, each tooth is in turn brought 
forward against the backing-off tool. After 
a cut has been taken from each tooth the 
tool is fed in by the cross feed screw for 
another cut; this, of course, being repeated 
until the backing-off operation is com- 
pleted. 

The ratchet wheel has thirty-six teeth, 
and as the eccentric may be set to throw 
the pawl one, two, three or four teeth, cut- 
ters having nine, twelve, eighteen or 
thirty-six teeth may be backed off on the 


device. 





Correspondence Instruction in Drawing. 

There are not many books on mechani- 
cal drawing which the practical drafts- 
man feels are satisfactory. With all their 
effort they somehow fail to “get there.” 
We have just seen a copy of the instruc- 
tion paper on this subject which is put 
out by the American School of Correspon- 
dence (prepared by C. L. Griffin) and 
feel bound to say that we have found an 
exception to the rule. Indeed it is not 
too much to say that in the methods fol- 
lowed it stands in a class by itself. By 
permission we make a few extracts from 
the pamphlet, which will indicate its 
methods better than any description which 
we could give: 

“Method of -As gen- 
eral objects to be attained in a working 


Procedure. the 
shop drawing have now been presented, 
it is necessary to indicate in detail how 
the work may be properly accomplished. 
In order to do this, it is proposed to pro- 
duce systematically a full set of working 
drawings of a familiar and comparatively 
simple machine. The methods used will 
be those of a designing detail draftsman, 
producing commercial work fit for shop 
use. In the progress of the work, from 
its beginning in the rough, though accu- 
rate, pencil layout, to the completion of 
the tracings and the order sheets, the 
same bold style, clearness, directness and 
businesslike spirit which the shop atmos- 
phere and surroundings would naturally 
supply, will be emphasized, and so far as 
possible imparted to the student. It is 
expected that the student will follow the 
text closely and study the plates carefully, 
familiarize himself with 
The more closely 


endeavoring to 
every detail illustrated. 
he is able to apply himself in this respect 
the more will he be able to partake of the 
life and spirit which is intended to be 
conveyed, and without which the true 
character of the work can be but poorly 
developed. 


“The discussion in the text, of not only 
the form of the machine parts themselves, 
but also the tools and shop processes to 
produce them, affords considerable insight 
into the influences affecting good machine 
design. Without introducing any mathe- 
matical analysis or investigation, which is 
beyond the province of this book, much 
practical consideration as to the restric- 


tions imposed by existing shop methods 
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upon theoretical construction will be sug 
gested, and the student encouraged to use 
his judgment thereon 

“In the preliminary layouts the actual 
‘sketchy’ appearance of the pencil draw 
ing will be imitated as far as possible, s¢ 
that the student himselt may imitate and 
catch the bold dash, 
the 
the expert draftsman. 


vet fine accuracy of 


line-work, which is characteristic of 


“The typical set of plates chosen for 
this book in fulfillment of the above pur- 
takes up the study of a simple 
duplex steam pump. 


poses, 


“Plate A. Steam End Layout.—This 
plate illustrates, as nearly as reproduction 
can accomplish, the pencil layout of the 
end. It is the first work of the 
designing draftsman. The drawing as 
shown is exactly the type of layout which 
he would turn detail drafts 
man, whose duty it would be to work up 
detail shop drawings therefrom. 

“The character of this drawing should 


sieam 


over to a 


be carefully studied. Remember that it is 
a layout, nothing more; 
that it is an measurable working 
sketch. Attention is called to the sharp 


ness of the lines, 


also bear in mind 


exact, 


especially to the clean 
cut intersections. Note the boldness, dash 
and businesslike style, the freehand cross 
section lines roughly put in. There is no 
hesitation or as to where the end 
of a line shall be, or whether it 
other lines which it theoretically should 
The intersections are allowed to in 
the of lines, the 
rough section lines pick out the parts and 
separate them clearly to the eye. There 
is the spirit in this layout of confident, 
definite and rapid action, with no thought 
for absolute finish in line-work, but with 
every thought for absolute results as to 


worry 


crosses 


not. 


dicate termination and 


measurable dimensions. 


“There are two general rules of action 
in producing a drawing which give the 
answer to the question which oftenest con- 
fronts the beginner: ‘What is to be done 
first?’ or ‘What is to be done next?’ These 
1. Draw everything that is 
2. Work from the in- 
outside. 


rules are: 
positively known. 
side to the 

“Every problem has some positive data 
The 
first thing to do in every case is to get 
these data represented by lines on the pa- 
per. Almost invariably the first 
line to draw is a horizontal center line; 


assumed or calculated to start with. 


at once without hesi 
We now 


have something about which to build. 


draw it! Draw it 


tation and the layout is begun. 


“Tf the student will only appreciate this 
one rule and draw all he knows about the 
his to its 


problem, he is well on 


Draw everything you know, and 


way 
solution 
work for what you don’t know, is what 
these two rules say, 


to arise should be: ‘Have I drawn every- 


and the first question, 
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thing that is known about the problem?’ 


before he asks himself or anyone els« 
‘What shall I do next 

“One other rule might be added to these 
two: Keep dimensions in even figures 
possible. This means that small fraction 
should be avoided It is just as easy 1 


bear this point in mind, a1 
of error 


chance 


man much annoyance 


as it 1s to disregard this matte Even 
figures constitute one of the trade-marks 
of an expert draftsman. Of course, a few 


small fractions, and sometimes decimals, 


will be Remember, however, 
that 


cording to the 


necessary 


fractions must in every case be ac 


common scale; that 1s, 


in sixteenths, thirty-seconds, fourths, 
thirds, fifths, 


such as do not occur on the common ma 


Sixty 


etc.; never in sevenths, o1 


chinist’s scale. 
‘A systematic, definite mode of treat 
ment on these lines must become a habit, 


so that all problems, however complicated, 
can be approached with confidence in the 
is the dr 
the 


Same way. It awing of one line 


which makes clear drawing of the 


next and subsequent lines; and the most 


serious obstacle which the student is likely 
te set for himself is trying to see the whole 
problem through from the beginning. Even 


an expert cannot do this, but allows the 


layout to develop results as he proceeds.” 


admirable explanations 


\ com 


plete working drawing of the cylinder and 


Following these 
the detail drawings are taken up 
dimensions 


head are shown, but without 


The instructions for this are as follows 
“The steam cylinder and head, however, 
as shown in Plate G, are not dimensioned, 
and the student’s problem is to produce 
this finish 
dimensions and necessary data for a work 
ing drawing. In order to do this it is 
first Plate A 
exactness, in pencil, and see that all parts 
Then the detail of 


separat 


plate complete, with marks, 


necessary to work up with 
go together properly 
cylinder and head may be made 
ly by measurement of the layout drawing, 


and Plate G produced.” 


As we understand it, the detail drawing 


thus made by the student is forwarded to 


the school for criticism, and in this way 
the teacher gets in personal touch with 
the student's work 

“Plate G. Steam Cylinder.—After th 


exact and complete development of the 


steam-end layout, the student should le 
pretty thoroughly acquainted with the d« 
All the 


for his own informa 


tails of the cylinder work thus 


far has been entirely 
tion, to get his ideas in visible shape, so 


that he himself can have a permanent 


record of them. This layout, however 


suitable form to finish up into 
and 


the confusion of parts, especially if attempt 


is not in 


a detail drawing. Its sketchy nature 
were made to add dimensions, would rendet 
it somewhat difficult to be read by a work 
man taking it up as an unfamiliar subject 
Hence it is 


now necessary to separately 
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detail the parts, with the object in view 
of transferring, in the simplest and most 
direct manner, specific information to the 
workman will enable him to con- 
struct the several parts. It is not enough 
now that the drawing be clear to the man 
who makes it; it must be clear, absolutely 
clear, to the shop mechanic, who has no 


which 


means of knowing the designer’s plans ex- 
the which the 


drawing gives on its face. 


cept through information 

“This requires that the draftsman should 
put himself in the workman’s place, and 
the explicit of his 
drawing, all possible questions which may 


forestall, by nature 


arise in the shop. In this way only can 
he hope to avoid errors of construction 
the continual annoyance of endless 
explanation of his orders. 


“Plate Gis to be a finished drawing, and 


and 


the first thing to do is to lay out the sheet. 

“The general arrangement of the sheet, 
number of views and approximate space 
occupied, should be blocked out first. This 
can easily be done from the original lay- 
out. In general, several cross-sections are 
preferable to a single view, which involves 
many dotted lines. Dotted lines are very 
convenient for showing invisible parts of 
an object, but they are often abused, and 
the drawing of a complicated piece made 
indefinite and confused thereby. As al- 
ready stated, a working shop drawing is 
solely to convey information to the work 
man at the least possible cost. A careful 
consideration of this will settle the ques- 
tion of the 
their character and the amount of dotted 
line work desirable. 


number of views necessary, 


“Never let the drawing become the mas- 
ter; always be master of the drawing. Da 
not draw an extra view if no use can be 
Do not put in dotted lines if 
without 
which 


seen for it. 
the detail 

them. Full 
visible portions, must of course. be shown 


is completely shown 


lines, or lines show 
completely. 

“The nature of the work on 
Plate G should be the the 
original layout, viz.: sharp, definite lines 
Above all 
things learn the habit of accurate work- 


pencil 
same as on 


and positive intersections. 
manship, for it will save many errors and 
a vast amount of The draftsman 
must check himself at every line he draws. 
Slight errors in scaling will often throw 
parts out of proper relation to each other, 
and interferences, which the drawing does 


time. 


not show, will become apparent only when 

the parts get into the machinist’s hands. 
“at 19 

from 


practice to project 
the other. It 
only takes a slight irregularity or spring 
the 
from 


dangerous 


across one view to 


in the T-square to vary location of 


lines very perceptibly where they 
should be, and once out of scale from this 
reason it is almost impossible to work a 
than 


project across from view to view, the prin- 


view with any certainty. Rather 


cipal lines, at least, should be scaled off 
on each view, and it will be found that in 
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the end time will be saved and greater 
accuracy secured. 


“Do not be afraid to use the eraser. The 
draftsman who hesitates to draw until he 
is positive that no change will be neces- 
sary, is likely to spend the greater por- 
tion of his time in unprofitable dreams, 
for he is attempting the impossible. <A 
drawing is a means, not an end; and, as 
has been already pointed out, it greatly 
assists the draftsman in clearing up many 
doubtful questions which the imagination 
alone cannot do. 

“A bold attack of a problem shows the 
quickest path to its solution, even if lines 
and again. It is a 
sign of serious lack of ability to hesitate in 
the use of pencil and eraser. 

“Attention is called to the simple, 
straightforward character of Plate G. 
Notice the almost entire absence of dotted 
the 
ports, giving ample opportunity for dimen- 


must be erased again 


lines; the enlarged section through 
sions without confusion; the use of a half 
end and a half 
the one to make clear the flange and bolt 


layout; the other to show the exhaust 


elevation cross-section— 


opening, the small auxiliary views (drawn 
at convenient points) of the exhaust flange 
layout, the cylinder foot and the drip boss. 
“A steam cylinder is a fairly compli- 
cated casting; and it would be an easy 
matter, by the use of elaborate views, the 
dotting in of parts already completely 
shown, and careless line work, to rob this 
drawing almost entirely of its clearness 
and directness of illustration. Just what 
is necessary (for clearness’ sake) and no 
more (for cheapness’ sake), is the whole 
matter in a nutshell, and is what deter- 
mines its shop and commercial value. 


“As in the original design of a piece so 
in the figuring of it, the draftsman must 
as far as possible put himselt in the place 
of the workman, judging the methods and 
processes of construction and 
tools. This will largely influence the ar- 
rangement of the dimensions. 
it implies considerable experience in shop 


available 
Of course 


work, which some students do not pos- 
sess. He can begin none too early, how- 
ever, to learn to look at his work from 
the shop standpoint, and surely make it 
some better on that account.” 

If this is not effective instruction then 
we do not know the article. 





The London & North-Western locomo- 
tive, “Charles Dickens,” has recently com- 
pleted its two-millionth mile. 
engineers will please take note.- 


American 
The En- 


gineer. 





The Librarian of Congress at Washing- 
ton wishes to obtain for the library Vol. 1 
of the AMERICAN MACHINIST and Nos. 1, 
3, 4 and 6 to 12 of Vol. 2, Nos. 1 to 19 
and No. 21 of Vol. 3. We are not able to 
supply them, and the Librarian would be 
glad to hear from anyone who can do so. 
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Letters From Practical Men. 


Dimensions of Eye Bolts. 
Editor American Machinist: 

In looking over my scrap book of stan- 
dards, many of which were taken from 
the pages of the AMERICAN MacuinistT, I 
came the which I 
thought might prove of some value t 


across enclosed one, 


your many readers. 
I have used this design for both steel 


S 





- 


— 
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DIMENSIONS OF EYE BOLTS. 
and composition, and have always found 
it strong and to give the greatest satisfac- 


tion wherever used. STEELTON. 





Cutting Oils. 
Editor American Machinist: 

I should be much indebted to any of 
your readers who would favor me, through 
your valued columns, with a tew notes re- 
garding the action of oil as used on the 
cutting tools of automatic lathes. Is the 
oil principally a lubricant or a cooling 
agent? In other words, is it a preventive 
or a cure of heat-generation? In either 
case, how does it fulfill its function? Why 
work turned under a 
flood of oil so much smoother than if it 
were cut dry? 

I should also be glad to know of some 


is the s rface of 


simple tests for ascertaining the suitabil- 
ity or otherwise of a given sample of cut- 
ting oil. At present in the works where I 


am engaged we use a mixture of one part 
lard oil to two of common oil, which gives 
satisfactory results on plain, 
We are always open, however, to 


unscrewed 
work. 
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consider any means of improving or cheap- 
ening our output; and so when a seller 
comes along offering us a new mixture 
with many plausible promises, while we 
are disposed to listen to him, we wish t 
be able to verify his claims before giving 
him an order. W. G. T. 
Manchester, England. 





Swash Turning. 

Editor American Machinist: 
In offering an answer to your question, 
at page 1168, ‘““Who knows about swash 


turning?” I will not here claim to give 
the exact method employed for doing 
such work, nor even a method that has 
been tried and proven efficient. By the 


enclosed sketch I aim, however, to show a 
way in which it might be done, and, lack 
ing information to the contrary, I would 
not at all the 
by operating in this line. 


mistrust results obtainable 
As the sketch may not be clear enough 
the fol 


In producing turned 


to be understood, I will submit 


lowing explanation. 


tS a SSS 
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be of sufficient length not to introduce un- 
due error in the oscillations of the arm, 
which oscillations shou!d be in unison with 
the rotations of the work. 

The angle through which the arm oscil- 
lates determines the obliquity of the 
turned work and will have to be varied to 
the different 
The swinging arm is pivoted at H on 


suit requirements 


the apron-plate, in the center between the 


and drives the slide which carries 


the tool-post. 
ends and bridged across in order to allow 


ways, 
This slide is guided at the 
the arm to swing between the guides 

The tool is adjusted so as to be in line 
with the driving block G; that is, 
the center // 


when the 


driving block is at and re 


ceives no reciprocatory motion from the 


swinging arm, then the tool also is in the 


lathe axis. The reciprocating movement 


of the tool therefore equals 0 at the axis 
and increases, as it is drawn back, at the 


same rate as its distance from the centet 


increa-es. 
with an ar 


From this it is evident that, 
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LATHE ARRANGED FOR SWASH TURNING 
work of this character it is evident that rangement similar to the sketch, the tool 


the path of the cutting tool, relatively to 
the work, instead of being a circle per 
pendicular to the axis of the work as in 
turning, 
oblique to the axis of the work. 


common must be an_ ellipse, 
Chere 
fore what is required is simply to arrange 
the proceedings so that during each revol- 
ution of the work the tool travels back 
ward and forward the proper amount on 
a line parallel to the lathe axis. This re 
ciprocating motion can of course be pro- 
duced in various ways, of which the sketch 
shows one, perhaps simple enough to be 
practical. 

On the lathe-apron we secure a bracket 
Al which carries a pair of bevel gears. Of 
these, the driver gets its motion from the 
feed rod 
gear B turns coincidently with the live 
The pin C on the adjustable arm 


in such a manner that the driven 


spindle. 
D, which is connected to the second gear 
B through a vertical shaft, will therefore 
tran-mit a swinging motion to the arm /-, 
This rod should 


by means of the rod E. 


will start its cut, for instance at 1; after 


the first half turn it will be at y, and after 

the second half turn it will be back again 

at x, ready for the next cut in the same 

zigzag circuit, 
To 


bers of a certain pattern, we can arrange 


and so on 
facilitate the reproduction in num- 
back of the work a templet of the desired 
shape, against which a pointer, fastened to 
the tool-rest, is guided when finishing the 
LAND. 


work. GESTRI 


Squares of Fractions and Mixed Numbers. 
F-ditor 
Finding thi 


American Machinist: 


square of a number is al 
ways a tedious operation and advantagt 
is generally taken of the numerous tables 
of squares, but these do not apply directly 
when the square cf a fraction or a mixed 
The table of 
squares of fractions here given is frequent- 


number is wanted. short 
ly used, covering the cases most commonly 
arising, and it is well to insert it in a book 


which gives the squares of whole numbers. 
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For the square of a mixed number, let 


the integer part equal a and the fractional 


part equal b; then, since (a bh)? a 


2ab b*, the square of the whole number 


' . . 
can be taken from any table of squares 
sha uare of the fractional re t] 
the square otf the tractional part trom the 
Frac Decimal Squa Fract’'n DD il Square 
0625  .0039 55 3025 
I ol 5625 3164 
I, 125 O150 6 48) 
15 225 S¢ 625 2906 
1575 .O351 65 $225 
2 o4 6875  .4727 
I 1 f od i 
4 re) <9 j 19 
3 ) 4 75 5625 
3125 977 s 04 
28 1225 S125 .6601 
s | 375 1406 85 7225 
} 16 5 O75 70560 
$375 Igt4 9 ot 
15 .2025 9375 .*789 
2 5 25 I I 
\RI \ N 
table here given, and to their sum add 


double the product of the fraction by the 


whole number. Exampk Required the 
square of 27 1-16 (27.0625 )* 
From the table of squares of 
whole numbers 27 729 
From the table of squares of 
fraction 0025 0039 
Doubling the fractional pat 
ind multiplying by 27 3.375 
732 3789 
Che above method of finding the square 
of a mixed number will appear to many 
persons who have never tried it as rather 
more cumbersome than direct multiplica 
tion, but such is not found to be the cast 
in practice. It is very generally followed 
by those who have given it a fair trial 
Most calculators can take these figures 
from the tables in less time and with less 
risk of error than they can perform the 


long multiplication necessary in finding thi 
square directly 
GERALD E. FLANAGAN 


Ejectors Worked by Water. 


Editor American Machinist: 

The very rainy summer we have had 
and the many cloudbursts and the like 
call to mind a similar season in New 
England when many of the shops along 
the Nashua River were flooded and had to 
be pumped out, mostly by hand, I hav: 
noticed similar performances this year in 


railroad yards, where the drop pits seem 


to gather in all the spare water for some 


» and are usually pumped out with 


the long tin barrel arrangement used by 


plumbers, who evidently measure the 


length of the barrel in making out the bill 
This seems to be an excellent place for 


the ejector to come into play and doubtless 
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more of them would be used if it were 
not for the trouble of getting steam to 
them. But why use steam? 


cases where ejectors 


I know of 
have been made for just this kind of work, 


many 


but with the nozzles proportioned to use 
I 


water at the city pressure. This means 


that the ejcctor can be carried anywhere 
ind coupled up with a piece of good, 
trong hose, and it beats all the hand 
pumps out of sight 


The first cost is low and the satisfaction 
of knowing that you can handle anything 


of the kind that may come up is worth 
something. 
Few seem to realize that jet apparatus 


can be worked by anything but steam, and 
but 


true with some of it, 


an ejector will do good work under the 


this is of course 


conditions named and be very satisfactory. 
They are equally good for private houses 
if you are troubled with a damp cellar. 
Just drain the water all to one place and 
drop in your ejector with a suitable outlet 
and it will take care of it. 
Frep H. Corvin, 





Return Bend Pattern on Molding Machine. 
Editor American Machinist: 

| send you herewith a sketch of a return 
bend pattern fitted to a molding machine 
I have found this class of work very in 
and | 


to fellow-patternmakers. |] 


teresting, am sure it will prove so 
do not intend 
going into detail, but just show the gen 
eral construction of pattern and stripping 
A is 


plate for a cast-iron return bend. A 


as an ordinary 


the pattern, made the same 


C= 












AMERICAN MACHINIST 


y 


rest in plate kk. F 
battens J’, to which distance piece G and 
pattern AA are 
for stripper B 
fl H are stripping plates screwed to stools 


Il K K. battens, J 


is the pattern plate with 


screwed, also a support 
when ramming the mold 


resting on plate J, 






——— 
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1QO2. 


for the size screw you wish to use in it. 
Split it on one side, and it is ready for use. 
Very frequently you can get a set-screw 
the right diameter from the stock-room, 
but it is much too long. Armed with this 


tool, a long screw can be cut off with 
y < =x (C 
R a2 
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FIG. 2. SECTION ON CENTER LINE. 


sirengthening piece, / core prints, N gate. 
Cc, E and J are fitted to the molding ma- 
chine frame. Fig. 1 is a plan of stripper 
and pattern, and Fig, 2 is a section through 


the center line. MotpInc MACHINE. 





Chucking Small Screws—Locking a Cap-Screw— 


Pay for Wasted Time. 
Editor American Machinist: 
Having noticed in a mechanical paper 
a chuck for holding filister head screws 


=e 
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FIG. I. PLAN OF STRIPPING PLATE AND PATTERN. 
pattern for the purpose. The cope and while turning the points, I thought I would 


drag are both made on this, and when the 
fiask is put together it forms a mold for 
B is the stripping plate, C 


two bends. 


battens, D thickness piece screwed to C to 


send my way of doing it, which is sim- 


pler. It is to take a piece of cold-rolled 
stock larger than the hcad of the screw, 


drill a hole through the center and tap it 


the hacksaw or placed in this threaded and 
split sleeve, and both held in the chuck, 

it can be cut off and a flat, round or cupped 

point produced in short order. 


A method of locking a cap-screw which 


shows its determination to evade its re 
sponsibilities and back out is to drill a 
small hole through one side of the head 
of the screw, parallel with the screw, and 
into the metal under the head after it has 
been screwed tight. Drive a piece of soft 


into the hole, upset slightly with a 


wire 
drift and you have a job that you “won't 
pull apart with your teeth.” When you 


co need to take it apart, drill out the wire 
and the screw can readily be removed. 
Mr. Osborne’s tales of an outside man 
and the things he did remind me of an 
other outside man and the things he didn’t 
on one occasion. One Saturday afternoon 
the foreman said to him, “Tim, go around 
to Pine’s planing mill in the morning and 
put a new pulley that I sent over to-day 
on the jackshaft.”” Tim was on hand Sun- 
day morning and got the shaft out and 
a couple of other pulleys off the shaft to 
the new one to go in the proper 
position. Then he attempted to put the 
new pulley on, but, alas! the lathe hand 
had sadly erred in his measurements, for 
it was a lot—a whole lot—too small. Tim 
wrestled with that pulley conscientiously, 
but to no The hub was long; 
the bore, though small in diameter when 
compared to the shaft, was large in area 
compared to a file, and the shaft went 
back into its place without the new pulley, 
for the mill had to be ready to run Mon- 


allow 


purpose. 


day morning. 

Next morning the boss came to Tim and 
says he: 

“Well, Tim, did you go over to Pine’s 


yesterday ?” 
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“Ves,” 
“Get the pulley on?” 

“No.” 

“How long did you work at it?” 
“All day.” 

“What!” boss, “‘all 


and visions of collecting double time from 


said Tim. 


shouted the 


Pine’s for doing nothing at all came be 
fore him, 
pose I am going to get my money 


“And how in do you sup- 


for that 
kind of work?” 


] 


“Shure divil a hair do I care,” replied 


Tim, “but I must have moine.” 


. JouN Scott 





In Defence of the Draftsman. 
Machinist : 
that this subject is a 


Editor American 
I don’t know par- 
ticularly timely one, although some of the 


discussion of drafting-room practice lately 
printed in this paper has carried with it a 


} 
long 


delicate flavor of suffering patience 
| 


with the asinine stupidity of the drafts 


My chiet 


thing about the 


man. reason for saying any 


matter, 
recent experience of mine in which a shop 


man exhausted on me his vocabulary of 


ry . > 
4gPet names because | didn’t know enough 


about mind reading to know tl he had 
changed his plans 
As an apprentice and a journeyt ma 





chinist, | have done my share of “cussing” 


at the designer who puts holes where you 
have to use an offset drill to get at them 
and nuts where they are so cramped for 


room that even a 15-degree wrench w 
not turn them I offer no excuse for 
blunders of this kind, but he is a geniu 
indeed who can design the simplest 1 
chine so well that years of « stant I 


vice in th 


Suggest no 


1 } 1 1 


man, at least, lays no claim to such pet 
fection. 

I have seen shop men, prot ed to the 
drawing board on account of their geniu 
for finding imperfections and errors in 
completed machinery and fixtures, chew 
ing the butt end of their pene in silen 
dismay, and wondering why in the nat 
of 1 that is lovely they can Co 
draw anything that do t k an 
sh and unmechanical Perhaps f 
davs ( 1 t of this | d w k 

114 ev worst Ot ( ) ( ! 
ers \ ld for 

ke when it is embodies cold t 
iron and fairly come » d s 1 
in the face; but, friends of the shop, 

a little more difficult to trace interference 
and such like through the misty maze of 
pencil marks on the assembled drawing of 
a complicated machine. Try it and sec 

| N Bones 





Roughing Gage. 
Machinist: 
The enclosed sketch shows the gage or 


Editor American 


caliper we use in our works for the rough- 
ing of pieces, especially since we have the 
large Norton grinding machine 


As this machine allows us to take off a 
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great amount of stock in a very short 


time, we rough our work rapidly, leaving 


it from ™% to 14 m/m too large 


So that the turner may be well 


icquaint 


ed with same, and the foreman may watch 


the roughing work, 


over the rapidity of 
we use the idea of one of our young pupils, 


Mr. K. de Tramasure, and each calipet 


bears the number of revolutions the piece 
must make for a given circumferential 
speed. 








Thus we may choose the greatest pos 
sible speed according to the quality of 
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of all sizes of circles, when up comes the 
chief engineer with a letter that reads like 
this: ‘Please send us at once the founda- 
tion plan of the machine ordered under 
No. so-and-so, as the building of our new 
factory nears completion.” 

Just think! The designer has nothing 
to show of the machine, but figures and a 
In all haste a foun- 
The 


partly 


few lines and circles. 
fixed necessary 


from the 


cation plan is up. 


dimensions are taken, 
specification and partly from the few lines 
and circles, and the plan is sent away the 
following day with a letter informing the 
customer that this plan will give the di- 
mensions of the main foundation only, and 
a few dimensions over all, in order to lo- 
cate the machine in the shop, and that he 
will receive a second corrected foundation 
the future—near future in 


plan in near 


this case meaning from three to four 


months at least, The designer is now in 


position to do some actual designing, 
though of course the time 1s so short and 
pressing that he is barely able to give the 
design due consideration. 

About a month before the delivery of 
the machine the customer will receive the 
second corrected foundation plan, and fin- 
ally, after the machine is six months over- 
due, its delivery is made, the customer con 
gratulating himself that the overdue time 
is only six months and not nine. 


Dear Mr. 
to you in detail the general modern condi 


Editor, after having outlined 


tions under which a new machine is de- 


then turning again to your 


“New Phase of Machine 


signed and 


suggestion ofa 


Design,” « have to smile again, and I can 
see your face making an effort to join 
me in my smile 


In conclusion, I will give two instances 
The first one will show the absurdity of 
making a perspective drawing or of paying 
any attention to the artistic appearance of 
the machine, and the second case will 
the 


perspective drawing in full size, in order 


prove impossibility of executing a 
to find any defect in its design: 
Ten years ago I was employed by a firm 


in New York. 


a machine cn the floor under test, a most 


During my time they had 


unsightly, ugly-looking affair: a square 
box of cast iron upon which was mounted 
what might be called two headstocks. Be 
tween them was a rotating disk and inside 
some cams and levers. On 


the box were 


the side two levers stuck out connected 
by a rod, in the center of which was an 
adjusting nut about the size you may see 
the Brooklyn 


looked 


and this is where my smile is justi- 


on the adjusting rods of 


Bridge. In one word, it awful, 
but 
fied—this 


of pearl buttons per day, nicely finished 


machine turned out thousands 
on both sides, with four little holes drilled 
into them, ready to be sewed on fancy 
shirts, etc. This machine made thousands 
of dollars for its owners, How much do 
yeu think that they or anyone else cared 


for the artistic appearance of the machine ? 


To-day I am employed by a concern that 
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builds some of the largest machine tools 


in the country. Two machines are now 
under construction, oae which has a bed 
length of 100 feet and a length over all 
of more than 250 feet. The other machine 
has a saddle travel of 10 feet, 


making a,column hight over all of about 


vertical 


25 feet. 

On what would you suggest that a full 
size perspective view of either of these 
machines should be made? The most con- 
venient place would be the smooth back 
wall of a New York sky-scraper. The 
function that a part of a machine has to 
perform will govern and dictate its design 
and the closer the designer observes this 
principle the more pleasing to the eye, the 
more artistic his machine will appear. 

To design machines according to your 
“New Phase of Machine Design” is in- 
deed a noble thought and, thinking a little 
gives one an idea of what 
might be did 
not depend on our work, and if the com- 


deeper Over It, 
done if “making a living” 
pensation for our work were honor, credit, 
praise, admiration, instead of the Almighty 
Dollar. 


Hamilton, Ohio, Juxius Krets. 


[Not all machines are designed in a hur 
people do care for artistic 
the 


ry and some 


appearance. In none of cases men 
tioned in our article was the perspective 
full 


All the same, our correspondent gives a 


drawing size or anywhere near it. 


graphic picture of the manner in which 
a great deal of work is done. He has 
obviously “been there,”’-—Ed. | 


Paper Friction Wheels, 
Editor American Machinist: 

Perhaps my digestion is improving, per- 
haps the hot weather has made me too 
indolent to keep up to my usual standard 
have not 
I’m at it 


of contrariness, at any rate I 


troubled you for some time, but 
again now on anew subject. I have been 
designing some hoists to use with derricks 
since you last heard from me and I had 
occasion to look up the records of some 
which were built years ago and I came 
across some rather surprising things in my 
search. 

I have one of those “knowledge boxes” 
invented by Mr. Halsey and described in 
your columns some years ago,* and in 
laying out the hoists I turned to this for 
and iron friction 


information on paper 


wheels. The card referred me to articles 
by Prof. Goss, of Purdue University, in 
the AMERICAN MACHINIST, at page 1157, 
Vol. 19, and at page 70, Vol. 20, also to 
one by Mr. De Wolfe at page 754, current 
volume. This latter is a very complete 
affair, but refers to Prof. Goss and seems 
to quote the 


worthy authority on a subject regarding 


him as about most trust- 


which little has been published. 


* The Card Index System of Filing Notes and Clip- 


pings, page 797, Vol. 21. 
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Prof. Goss’s 

over 8 inches diameter is: 
H.-P. = .000238 DWN, 

in which D equals the diameter of the 
paper wheel in inches, //’ the width of 
face, and N the number of rotations per 
Mr. De Wolfe says this formula 
rates paper and iron frictions as high as 


formula for paper wheels 


minute. 


is advisable under average conditions, but 
that 
stances, as 


sometimes, under favorable circum- 


much as 100 per cent. more 
power has been transmitted. 

My surprise came when I applied this 
formula to a 50-ton derrick hoist which we 
built eight or nine having a 
paper friction 12x12 inches and running 
136 This hoist 


lifts maximum load at 5 feet 6 inches per 


years 


ago, 


revolutions per minute. 
minute, and this would call for an expen- 
diture of 16.6 horse-power, with no allow- 
ance for frictional losses, which are gen- 
erally high in this class of machinery. Ac- 
cording to the formula the friction is good 
for 4.66 horse power, while it is safe to 
say it has been delivering 20, probably con- 
siderably more than that. 

It did my 
upon inquiry, I found that the original 


not lessen surprise when, 
paper friction was not replaced until about 
a year ago, having given over 7 years of 
constant service while overloaded to about 
five times its rated capacity. Of course 
this did 
every day, but it was often called upon to 


The conditions 


derrick not hoist 50-ton loads 


handle from 30 to 50 tons. 


under which this record was made were 


by no means exceptionally good, being 
about what might be expected around a 
stone 

At the bottom of my index card I find 


quarry. 


a note as follows, and though I cannot 
say it was from any of Prof. Goss’s writ- 
taken the AMERICAN 


“A paper friction wheel may 


ings, it was from 
MACHINIST: 
be expected to carry about one-half the 
power of a single belt of same width and 
speed.”” This rates the friction about the 
same as the formula, .000238 D IV N, and 
yet we are using a 12-inch double belt on 
24-inch pulleys to drive a paper friction, 
18x12 inches, and we find the friction can 
slip the belt at that. 
prove the friction formula or the generally 


This seems to dis- 


accepted belt ratings. 


On another machine we have a paper 


friction wheel, 6'4x7 inches, driven by a 


114-inch manila rope on a grooved sheave 
30 inches in diameter, and that has been 
known to slip the rope on many occasions. 
Were it not should 
incline to the idea that some- 


for these instances I 
there was 
thing very unusual in the performance of 
the 12x12-inch hoist friction, but as Prof. 
Goss 


diameter do not equal the efficiency of 


says frictions under 8 inches in 
larger ones, I am forced to conclude his 
formula does not rate spur friction wheels 
as high as is consistent with good results 
in service, 

In the page 
274, Vol. 24, there is a short article on 
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frictions by 
“Transmission,” 


someone signing 


in which he says he al 


lows 1 horse-power for every 500 feet of 


surface speed per inch of face. This gives 
10.3 horse-power for the 12x12-inch fric 
tion at 136 revolutions per minute. “Trans 
lays considerable stress on the 


and this 


mission” 


way a friction is built up, does 


have a great deal to do with its durability, 
also its advises 


possibly efficiency. He 


one %4 


of disk. 


We are using beveled frictions quite ex 


inch bolt for every 20 square inches 


nearly as 
Prof 


tensively, and these are very 


large as would be required by 


Goss’s 


formula, but we have never had 
occasion to try them with the over 
loads (?) which the spur frictions take 
care of so easily. They are more con 
stantly in mesh and have to lift thei 
maximum loads oftener. Their averag« 


life seems to be 
We had trouble at first by the thin corner 


from two to three years 


at the large end caving off under the pres 


sure of contact, but we now use a disk of 


soft wood about 34 inch thick as the back 
ing for the paper, and this gives fine re 
sults. 

Now, having told about all I 


paper friction wheels, I hope to fare bet 


know of 


ter than the man who bores pulleys, and 


who asked for much, yet gave nothing 
and, up to date, got nothing in return 


Tecumseh Swift was perfectly justified in 
making an example of this pulley 


for it 


stand off and demand information withou 


borer 


too common a practice te 


is quite 


giving the informer any inducement t 
part with his knowledge or showing hi 
where to start in to advantage in t pro 
cess of enlightening ignorance: [ wond 
sometimes how many would have th 


“cheek” to ask a man to his face for what 
they take for granted through the columns 
of a technical paper EF. R. PLatstep 


The Application of the Metric System. 


BY ERNEST R. BRIGGS 


has been written re 


Much 


specting the 


too much 
theoretical pros and cons ot 


the metric system and too little as to1 


working in every-day us« \t the outs 
it may be mentioned that it is only w1 
the scope of this article to consider tl 
application and working of the system in 
mechanical engineering 

Of all the great movements of the cen 
tury that has closed, none is so great and 
so far reaching in its effec is that of 


intercourse between nations, 


ever-increasing facilities of c 


and travel this movement will make great 


strides during the present and coming cen 


tury Some fifty years ago the business 


of a mechanical engineer was largely con 


1 


fined to an almost local trade, and in such 


where he exported machinery it 
could hardly be 


trade. Such a 


have at present. 


cases 


described as an interna 


tional trade, however, we 


It is beyond all question that the uss 


American, an English or a Conti 


of an 


himself 
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nental standard for certain parts of ma 


is attended with great 


at cide d 


chinery nconvent 


disadvantage 


ence, not tO Say a 
and right here comes the crux of. the 
whole question. Trade is no longer local; 
] ‘ ] } + 
is no longer national, but it is interna 


tional, and surely n¢ 


American 


an international trade it becom 


ter than 
With 


imperative to have an international 





ot weights d meas cs \s the nee 

oft trade ca d 1 facturers t fix Ss n 
dards half a « y ago, first for then 
local and then their national trade, so 
now the same need ca ig the move 

ment towards international standards 


The question therefore arises, how best 


can this introduction take place—with a 


minimum amount of inconvenience In 


the first place, the change will be gradua 


the process will be evolution Shall a 


definite term of years be fixed Does not 
that if a 


experience show fixed 


given within which to complete a 


that the length of 


time is 
old 


is fixed, then the introduction 


method? If, say 


ystem would be delayed 


for ten years, because of the natural tend 


ency of humannature t 


to-morrow wl 


rhe more itisfactory way to make 
start is to have an active propaganda witl 
manufacturers and chambers of commeres 
enginecring d trad ‘ el One ver 
good beginning tl ‘ d be made w dl 
be for universities and colleges to use it 
not dabble in bu ctually use it, and 
so g oan | ( ng b ns ot he ¢ ntry 
ctual pra experience with it 
Having assumed that the new vst 
will come, let us examine into some of the 
points that manufacturers have to face 
For the sake of example, suppose that 
decided to ntroduce the Vetem imto 
ire concern manutacturing team en 
gines, and suppose also that these engine 
are highly standardized, and have been uy 
to the present manufactured on an incl 
| of measurement \ll manufacturers 
who value t musinesses keep their stan 
dards in a constant state of revision; a 
week nevi 1) es but what some ( 
alteration or improvement made It is 


clearly here a mat 


ny change in the unit of measurement in 
the works For the present these littl 
mprovements « inue to be made as be 

fore—in the Eng measurements; but 
new designs id down, larger or other 
size or difteren engine e to be made to 
1 the vary demands of the market 
and here we commence with the metri 
standard right from the drawing If the 


draftsman has _ the 


that he ought to have, he will make all 
the calculations necessary in kilogram 
and centimeters, and figure up all hi 
drawings in round m neters: he never 
refers to the inch—he thinks in milli 
meters 


New jigs, gages, dies, etc., are required 





and chips from 
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Metric System Testimony. 

Elsewhere in this issue we publish a sec- 
ond communication on the metric system 
from Mr. Briggs, who is connected with 
the firm of Willans & Robinson, in whose 
establishment engines are manufactured, 
some to the English and others to the 
metric standards. As we remarked on a 
former occasion, Mr. Briggs therefore 
speaks from a basis of experience with 
just the sort of work that will be done 
during the transition from one system to 
the other. This article is published in ac- 
cordance with our policy of giving free 
opportunity—in fact, seeking for—the ex 
pression of views on this question by men 
who have had actual experience with both 
systems of measurement in the construc 
tion of machinery. 

It should be borne in mind, we think, 
that such men can have no axes to grind. 
No one is paying them for advocating the 
metric system, They commend it for no 
other reason whatever than because ex- 
perience with it has caused them to 
believe it to be superior and because they 
wish to smooth the way to its adoption 
In fact, so far as we know, the only peo 
ple who stand to profit by the introduction 
of the metric system are the makers of 
gages, rules and scales, among whom may 
be found some of the most strenuous op- 
posers of the metric system. 

When we asked various men for an ex 
pression of views on the metric system 
for machine-shop use, as we did Messrs. 
Mix, Libby and others, we had no idea 
in advance whether their opinions would 
be favorable or untavorable, and would 
have been just as ready to publish their 
views if they had been unfavorable. It is 
not our fault if those whom we happen 
to hear of as having had experience with 
both systems show a unanimity of opinion 
in favor of the metric system. We want 
the views of men who have had the experi 
ence qualifying them to judge of the mat- 


ter and will print adverse views as readily 


as we will favorable ones, The AMERICAN 


\IACHINIST 1S not a metric organ, but 
on the other hand it does not propose to 
stick its head in the sand and refuse to 


recognize plain facts as they actually exist 





Proposed Government Supervision of Corpora- 
tions. 

Geo, E, Roberts, Director of the Mint, 
who is a student of economic problems, 
thinks that there must be more and closer 
supervision of corporations by the govern 
ment and that the arguments in favor of 
such supervision ef manufacturing and 
other corporations are as strong as those 
for the supervision of banks. Then he 
believes that with such supervision the 
stocks of industrial companies will become 
the investments of workingmen and other 
small capitalists in place of the savings 


banks. He says: 

“But if the business field is to be occu- 
pied by the great corporations, if it is true 
that the small independent producer and 
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dealer must give way to them, how are the 
savings of the people to be invested? Does 
it not follow that the people who have 
been small dealers, and the wage-earners 
who have savings, must become sharehold- 
ers in the corporations? It is already a 
grave problem how to invest the savings 
of the people. The reduction of interest 
rates by savings banks tells the story. 
Millions are wasted annually because safe 
investments are not readily found. It is 
important to the country that this capital, 
vast in the aggregate, be utilized, and with 
the field for independent business by the 
individual constantly narrowing, investment 
in industrial corporations would seem to be 
a natural development, and the one to be 
encouraged. The large corporations as 

sume in that way an evolutionary function 
as co-operative institutions. If they are 
succesfully managed, and the rights of 
small stockholders are properly protected, 
they will do more to demonstrate the fea 

sibility cf co-operation,-and to inaugurate 
it as a practical solution of the labor 
question than has ever been done here 

tofore. 

“But if this is to follow, these corpora 
tions must be conducted with some regard 
for the rights of the small stockholde: 
There must be some restriction of those 
in control of the properties. Stock job 
bery must be suppressed and minorities 
protected, The individual stockholder 1s 
as helpless as a single depositor in a bank, 
and why do not the same considerations 
of public policy that suggest supervision 
of banks suggest similar oversight of all 
these great corporations whose stock is 
oftered for general investment? The gov 
ernment does not undertake to run_ th 
banks, but it does attempt to see that they 
are honestly conducted, and that certaim 
definite regulations are enforced.” 

This seems plausible and as though it 
might be made to work in the general 
interest, but there is a strong and perhaps 
a growing sentiment adverse to the prin 
ciple that is involved in Mr. Roberts’ prop 
osition, and it is doubtful if the govern 
ment will be empowered to regulate more 
than it now does the affairs of the peopl 
The carrying on of manufacturing opera 
tions 1s not by itself a monopolistic opera 
tion, though of course a manufacturer may 
be also a monopolist and is if, in addition 
to his manufacturing operations, he con 
trols or participates in the control of a 


monopoly. But by far the larger part of 


the manufacturing done in America 1s 
done under strictly competitive conditions 
and in many lines the competition is close 
and severe. 

When it is made certain that the laws 
do not bestow or permit special advantages 
to the comparatively few, it will, according 
to the view of very many, be time enough 
to see what further or better may be done 
and there is much to be said in favor of 
the government confining its attention 
strictly to its own, i. ¢., the public business, 


and leaving to individuals the manage- 
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ment of their own affairs under the great 
est practicable degree of individual liberty 
and freedom of choice in occupations and 


Investments 


Explosions of Threshing Machines. 


The press dispatches of September 9 r¢ 


late how so many “threshing machines 


have exploded in the State of Washington 


that something like a “reign of terror” 
prevails there among the wheat harvesters 
At first one’s natural inclination is t 


conclude that boilers of thi | 


eshing-machine 
engines are meant, as they are prone 

“let go” under the treatment they usually 
receive, and it is a little difficult to s« 
just how a threshing machine can explode 
The dispatches go on to explain, however, 
that there is this year an unusual amount 


of smut in the wheat and the dust from 


this ignites and explodes, Two things ars 
necessary to bring about such an expl 
sion First, the air must contain a suft 
cient quantity of very fine dust and thx 
there must be a spark or fire must come 


nto « ct with this du 
ir is not subject to spontaneous combus 
tion One cannot tell without investiga 


tion, but it looks as though t 
might have been borrowed from the grist 
mills and pressed into service to account 
for explesions which take place as 


of neglect of safety valves, steam gages 


water gages and cfown sheets by men 
vhose cardinal principle in the management 
f boiler s that “they can’t blow up as 


ig as you have plenty of wa 
who know no better than to believe that 


water glass is alway ind invariably 





tor the purpose of formu ng a const 
n by ] ws, ct tor the Society has re 
quested that suggestions be sent in by the 


members 


received, but we learn that some members 





vho have decided opinions one way or the 
ther 2s to what should be done hesitat 

send them in, fearing that, should thes¢ 
PINioONs ¢ ct with the ideas or interests 
if any of the officers or prominent mem 
ers OF the Society I i such TIC’ 


members might become prejudiced against 


the suggestors, to the possible injury of the 
tter professionally Ve cannot symp 
hize with this view of the cass We do 
not believe that any officer or prominent 
member of the Society is so narrow-mind 
ed as to allow himself to be influenced 


personally against a member who may hap 
pen to honestly differ from him regarding 
matter of policy and concerning the S 
cietv's welfare; but if it should happen 
that there is an officer or prominent mem 
ber who will allow himself to be influenced 
in such a way he is a man of too small 


pattern to be able to exert any influence 


one way or the other that will amount 
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to much against a man who has in him 


the elements of a successful professiona 
caree! 
Some New Things. 
PROF, SWEETS INGOT MOLD 
The cut shows. the essential f itures 
f an ingot mold recently patented by 
Prof. John E. Swee Phe mold is made 


halves precisely alike, so that the joints 


can be planed or milled continuously 


any numbers and all will match each other 
In use the halves are held together by 




















‘ 
‘ ( ring s pped Ove! ind wedear 

These molds have usually been tongued 
and grooved together and parted flatwis« 
necessitating a different pattern and dif 


ferent planing for each half and not freely 
releasing the ingot when the mold was 
opened so that the improvement, both 


cost of preparation and in use is evidet 


The Outlook for American Machinery in France. 


(By our Special Correspondent. | 
\ few weeks ag when in Mar ( 

vrote vol the prospects for the sal 
I \meri macl nery 1 sO s ther 
] rt f I Ct Sin then | ] Ve bec 
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re cl \ I d nm mm cl ( s | 
may fir l t France i I 
nanyv ve e of ) cu 1 


MAC ( ( I | l OT CC 
leas po point, \ (;sermat 
manufactur eC! e making the mos rel 
eff ) yplar \merican ma 
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chines g t good as the original 
Make nd I goes very tar 
France they are a good deal heapet and 


al (Ql 
can be promptly delivered, Many import 
complained bitterly 
about our long deliveries, and as a fact | 
can assure your readers that many French 
orders have been placed in Germany dur 
ing the last eighteen months It is a great 


pity that the majority of our manufactu 
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in France only and has sub-agencies in 
Belgium, Switzerland, Spain and Portu- 
gal. As and [ think I 


have pointed this out in former letters—a 


a matter of fact- 


Spaniard is the best man to do business in 
Spain, a Swiss in Switzerland, an Italian 
in Italy, and so on. I absolutely believe in 
this kind of 
gives preference to one of his country- 
Though I ad- 


representation. Everybody 
men when placing orders. 
mit that the Brown & Sharpe’s European 
system of representation is a good one, 
yet I would in general prefer the follow- 
ing: Great Britain, agent in London and 
Germany, 
\ustria-Hungary, Vienna; Italy, 
Switzerland, Zurich; Russia, Mos 
Spain, 


local representation in colonies ; 
Berlin; 
Milan; 
cow; Scandinavia, 
Madrid or 
Belgium, Brussels; 


Copenhagen ; 
Barcelona; Portugal, Lisbon; 
Holland, Rotterdam. 
\gain, the European market should by 
no means be neglected. Our manufactur 
European orders 
should 


ers should not secure 


they need them only, but 


keep in close, constant touch with their 
The latter should be 


seen once a year, and together with the 


when 
European agents. 


agents the manufacturer should call upon 
the principal users of his machines and 
This is 


manufacturers are carrying on their busi 


tools. the way all leading German 
ness, and they rather keep their customers 


‘at’ home waiting than lose a foreign 
order 
Returning to the machinery trade in 


general, I think that besides machine 
tools, agricultural machinery and imple 
ments, the following list gives a fair idea 
of what would find the best sale in France: 
Sawmill and wood-working machinery, 
barrel-making machinery, special machines 
factories, and 


for furniture machinery 


tools for glass works; clay, cement and 
stone working machinery: paper mill ma 
chinery, shoe-making machinery, machin 
ery used in hat factories, ice-making ma 
chinery, knitting machinery, mining ma 
chinery (especially rock drills, coal-cut- 
ting machinery, etc), conveying machin 
ery, steam pumps, air compressors, elec 
trical machinery, small tools and domestic 
machinery. Gas and gasoline engines may 
also be included in this list. 

There has been much talk in the United 
States about reciprocity, and I do not wish 
to enter into any broad discussion of this 
reci 


important question. I attended the 


procity convention, held in Washington 
last year, and I know our manufacturers’ 


The 
CHINIST has sounded that ground pretty 


pro's and contra’s. AMERICAN MA 


well, and from the opinions of leading 
manufacturers published some time ago in 
your columns, one could well observe the 
fact that the majority of our machinery 
men are just as much in favor of reci- 
procity as are the importers of American 
machinery in France. 

Henry L. GEISSEL. 


Paris, Aug. 30. 
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The Requirements of Torpedo Boats. 
We clip the following suggestive re- 
marks from a paper by Lieut. Gustav 
Kaemmerling, U. S. N., which we find in 
the August number of the Journal of the 
American Society of Naval Engineers. 
The paper is an account of the contract 
trial of the torpedo boat “De Long”’ 
“The greatest difficulty this and, I be- 
lieve, similar boats had to contend with 
was to make the required speed with a 
displacement much in excess of that of 
the with 
which the boats were powered. 


original design in accordance 

“The cause of this may lie in the over 
looking of the real purpose of the torpedo 
boat in attempting to make them satisfy 
too many conditions. 

“If a torpedo boat makes an_ attack 
singly the chances are very much against 
its escaping, although it may have per 


When an 
torpedo 


mission. attack is 
made by a fleet of 
chances are that a large percentage of them 
the mission 


formed its 
boats the 
will be destroyed, although 
may have been successfully carried out. 

“They might be classed as a large di 
rigible t rpedo, to be expended, and that 
believe, 


version is generally accepted, | 


for the crews, in making an attack, are 
generally considered to have practically ne 
chance for escape from destruction. 

“They should be, therefore, constructed 
with this in view. Torpedo boats have 
never had a thorough test in warfare, and 
therefore the theory advanced is admis- 
sible. 

“The experience at Santiago, where the 
enemy's destroyers were put out of action 
so quickly, would tend to show that there 
is some foundation for the above theory. 

“When a boat is designed for 165 tons 
displacement and powered, accordingly, to 
produce a fixed speed, it is unfair to the 
machinery and the scantlings of the boat, 
which are designed on the lightest pos 
sible lines, to produce and endure the 
strain resulting from the extreme speed 
in spite of the excessive displacement of 
196 tons. 

“During 
contractors’ and official 
ways felt that the test of a torpedo boat, 
should be, 


the various 


trials | 


the conduct of 


have al- 
compared with what it was 
analogous to running a thoroughbred race 
the 


cavalryman 


sensitive 
full 


horse of most organism, 


carrying and campaign 
accoutrements, against another race horse 
carrying a jockey with a pistol only. Then, 
to carry the analogy further, the service 
frequently required of it, as compared with 
that of a cruiser, can be readily likened to 
loading a race horse with a cavalryman 
and all campaign accoutrements, with the 
expectation of having him, so loaded, gi 
through a campaign alongside a regular 
cavalry mount. 

“In the conduct of war the Navy is said 
to have the advantage of having its com 
missary department always with it. A 
great deal of the requirements put upon 
torpedo boats to make them absolutely in- 
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dependent must eliminate what has gen- 
erally been considered the first require- 
ment of a torpedo boat, namely, speed. 

“Tt would seem, then, that they should 
always act from a base, be it a shore sta- 
tion or a ship. Should independent action 
be required of any boat far removed from 
a base, such hardships as would ensue 
from the lack of heavy bath tubs, marble- 
slab wash basins, various subdivided of- 
ficers’ quarters, all fitted with wood trim- 
mings, a heavy cooking range and other 
heavy equipments in galley and elsewhere, 
could be endured, and without unbearable 
inconvenience under campaign conditions. 

“To sum up, a torpedo boat should be 
constructed to operate from a base, and 
not be equipped similar to a cruiser. 

“Tf the boats, however, for practice in 
to be equipped with all 
then that 


peace times are 
the 


condition should be met by not requiring 


conveniences of a cruiser, 
all such unnecessary weights on trial runs 
and subjecting the boats and machinery to 
distressing strains on account of attempt- 
ing to attain great speeds when excessive 
ly weighted. 

“Having established the boats’ capacity 
for speed with regular war equipment, let 
them then have placed on board the vari 
ous fittings necessary to make them com 
fortable for living quarters, so that they 
may be used during peace times as prac 
tice boats but not as” speed record break 


ers.’ 





Technical Publications. 

The publishers of Moody's Manual of 
Corporation Securities, John Moody & Co., 
35 Nassau street, New York, have issued 
a little pamphlet entitled “The ‘Morganiza 
tion’ of Industry,” which we understand 
is for gratuitous distribution to those in 
terested and which contains a number of 
interesting facts and figures. 

“The Treatment of Steel.’’ In our notice 
of this book, published at page 1319, we 
stated that it was published for free dis- 
tribution. We are now informed that the 
Crucible Steel Company of America has 
reconsidered the matter of price and that 
they have decided to charge one dollar 
for it. 
of Machines.” By A. W. 
142 5x7'4-inch pages, with 17 
Wiley & 


‘Materials 
Smith. 
illustrations and 
Sons, New York 


diagrams. 
Price, $1. 

The many who lack familiarity with the 
properties of the materials of construction 
will find this book of genuine value. It 
contains but five chapters—Outline of the 
Iron and Steel; Testing, 
Cast 
Wrought Iron and Steel; and Alloys. In 


Metallurgy of 


Stress Strain Diagrams; Iron; 


the clearest of language and absolutely 
without padding, the essential facts per 
taining to each chapter are presented. It 


can be unreservedly recommended. 
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The machinists employed in the various 
shops of the Chicago, Milwaukee & St. 
Paul Railway system find their share of 
the present good times in a recent advance 
of wages averaging about 30 cents a day. 





There are in Germany 40 works making 
their output in 1901 being 
of 


steel castings, 
acid and 
Che 
said to have been made in 1843 by Jakob 
Meyer at the Bochum Works 


39,000 tons of 66,500 tons 


basic steel first steel castings art 


A reader would like to have the 


opin 
ions of men of experience as to the best 
practice in fitting the pistons of gas en 
gines; particularly with relation to the 


allowance or difference in size between the 


piston and cylinde: 





The Morgan Construction Company, of 
Worcester, Mass., contractors, are 


ping a 


equip 


OX car as a traveling machine 


shop. The car will contain an engine for 
power, a lathe, a drill and probably a 
shaper, with vise bench and a suitable col 


lection of 


According to a 
Washington, the 
partment of 


to pass at the 


pre Ss 
bill 


Commerce is practically sure 


despatch from 


establishing a 


coming session of Congress, 
that Mr. Cortelyou, 
present the of 


and it is expected 


who is at secretary Presi 


dent Roosevelt, will be placed at its head 


Hulse & Co., of Manchester, 
have brought out a planer which has the 


rail 


England, 
cross pivote d at one side to a saddle on 
the face of the upright, and on the other 
saddle is a segment of a gear, provision 
being thus made for setting the cross-rail 
at any desired angle (within limits) to the 
platen 


It is understood that Pennsylvania Rail 


road interests and the Vanderbilts have 
come to an agreement under which their 
interests in coal mining and hauling, as 


will be 


protected and whatever of competition or 


well other matters, mutually 


as 


of working against each other there may 


have been will ce 


“se 





One of the older of Professor 


Sweet 


sayings 


which has almost become a proverb 
was “Men are paid for what they do and 
not for In a circular 
of the 
find a companion sentence which de 


\fter 


wages are limited by what you can do,” it 


what they know 
American School of Correspondence 
we 
serves to go with it saying “‘your 
adds “what you can d> is limited by what 
you know.”” Put the two together and we 
have an epitome of the path to success 
Men are paid for do 
for what they know, but what they can do 


what they and not 
ts limited by what they know 


Personal. 
Will E. D. Becker please send the editor 
his address? 


We noted a short time ago that Mr. F. 
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H. Cathcart 
works manager of the C. W. 
that he 
Eisenhardt. 


had accepted a position 


Hunt 
formerly 
Mr. Cathcart 


— 
general 


as 
Com 
and stated 
Dienelt & 
informs us that he 


pany, was 
with 
was formerly 
superintendent of the Algoma Iron Works 
of Sault Ste. Marie, Ontario, and that his 
present position is master mechanic of the 
C. W. 
Mr. 
ith the 


Hunt Company 
Salomon, who was for 


Brown & Sharpe 


some years 


Manufacturing 


- 
~s 


‘ompany, of Providence, and has mors 


1 


latterly been consulting engineer for the 
firm of Schuchardt & Schutte, Berlin, be 
ing their representative in Paris during 
the Exposition, has, with Mr. Paul Johs 


Illing, formed the firm of Franz Salomon 


& Illing, which will represent various ma 


chine manufacturing concerns at 4 Neu 





many on the 16t! ind will establish 
himself in Berl He vw be exclusive 
represent Ve of lie Br Wil & S] ry 
Manufacturing pany, the Potter & 
Johnston Machine Company nd t 

F. FE. Reed Company for Germany and 
\ustria-Hungary Mr. Diechmann 
been spending | me in this « 
try in. renewing ind = perfecting | 
practical acquaintance with \merican 
machine tools and in qualifying himself 
more thoroughly for acting as an expe 
in matters pertaining to them. In add 
tion to the exclusive representation men 
tioned above, Mr, Diechmann will have 
the right to sell the tools of the Detrick & 


Compat 





Harvey Machin y, the Pratt & 
Whitney Company and O. S. Walker 
Diechmann’s 


W., No. 7 Postlage 


address wi 


rnd 





Commercial Review. 
New York, September 15 
The fall 


has opened in 


trade in the machinery market 
Ma 


Sore 


a gratifying manner 


chinery houses report the receipt of 


good orders during the past week, many of 
which have been h« 


to 


Id in abeyance owing 


the slight let-up in all manufacturing 


establishments during the summer season 
Everywhere the belief is expressed that 
increased activity is among the probabil 
ties of the near future Perhaps the only 
tangible reason for this conclusion that can 


be advanced 1s the 


inquiries for machinery 


that are coming in, which, from a numet 
ical standpoint, are large, From a variety 
of sources the writer was informed that 
many of the inquiries indicate that some 


good orders can be counted upon later on 
The lathes 


shapers and drills are well 


recent advances in planers 


being main 
tained. From a reliable source, however, 
the that a 


manufacturer of drills is taking orders that 


information is given certain 


are not in conformity with the increased 


schedule, and that in a certain trade a 


competitor was forced, rather reluctantly, 


either to follow in his footsteps or lose 
did the f But, 


intimated before, th 


yrinet on 





idvanced prices form the basis of nearly 
ill the trades This statement is signifi 
cant in view of t fact that when they 
were mac it inl 1 pre, d quite 
irgely lat ey would be more honored 
n the breach than in t servanes 
Concerning tl t < for trac 
machine market, it 1 resting to no 
] it Wil he 1 Ss iW ered 
n P fey f ; y wel 
W eld I I ( ‘ 
ep iced at chi ) price in the fall, p 
A I y rh ] ( her 
n ) t ed that raw 
ra cheaper in the 
fal 
| ( \ » ¢ ‘ Ss (OT l 
| d blasted by tw 
| fit \ 
co d increase he price of plat 
ers | ( hap I Wee 
by pt t r most every nad 
I 1 ( l ( 1 wa ee 
cl ( }) ct W Wate 
rial 
The f i v « dere 
‘ ‘ n L\ 
mate ] ‘ point where beat 
" ( t re ¢ t e ti hed 
DT Lu { ( ( 


\ f ‘ 1 with avidity, and 
pl ( n to $28 pt 
) ( tv, grad ad de 
tinat ven at ese figure Americar 
roundrvimen ¢ 1 get el gl » mee 
their 1 rr Cl tor tl veal ind are 
Tores l to pure ( eng ] and scotch 
irons at prices averaging trom 920.50 | 
$25 per ton for delivery at thoard port 
where, it 1s estimated, according to on 
authority, iron is coming in at the rat 
of »O000 tol per day 
his is the situation, so far as this yeat 


Whe 


we consider that for next year we find th 


upply of raw material is concerned 


Southern furnac ive already sold nearly 
ill the ro he re capable of producing 

tor t n hs Of 1903 sone 
lea of the demand made for their product 
rt f t] of 1903 may b 

c ( ‘ ted that tl g inte 

‘ 1 | books on ba ot 


71 
dry 1 ree can n so frequent] 
that they announced their retirement fro1 
he n et several weeks ago » far 

the fi ix montl of next year 1s con 


The latest information from Bir 
foundry is selling 
which, with freight 
the price about $24 


New York 


reluctant 


luded, make 


age 1mm 
per ton if delivered in 


Northern ft 


for 


irnaces are to take 


iron for delivery. 


the 


any orders 1903 


The strike in anthracite region has 


played havoc with them, and many fur- 


1 are banked in of 


ices consequence 








1352 
inability to procure coke. Because of this, 
Northern interests do not know when they 
will be able to fill their 
books, and until they know where they 


orders now on 


stand in this matter are either unwilling 
to book any for 1903, or if they do consent 


it is along extremely conserva- 


to do SO, 


tive lines and at prices averaging from 


$21.50 to $23 per ton at the furnace. 


what has been said it is evident 


far as 


From 


that, so domestic irons are con 


cerned, no decrease in price can be looked 
Whether the supply 


available in 


before July, 1903. 
that 
meantime will have any effect in fore- 


for 


of foreign iron will be 
the 
down prices 1s a matter of conjecture. 


the that 


ing 


\t present fact is undeniable 
the foreign producer can outsell his Amer 
although foundrymen 


ican c mipetitor, 


claim his product is not as good. 

Because of the statements made, it would 
who are holding aloof 
the belief 


a declite in the price of raw material 


seem that those 
from purchasing machinery in 
that 
can be expected, and their orders placed 
on a better basis in consequence, are likely 
to be disappointed for some time to come. 


\t no time in the history of the country 


have the railroads been doing a more pros 
The vol 


many 


perous business than at present. 


ume of tratlc is so enormous that 


of the companies have found their equip 


ment inadequate to meet it. As a result 
they have been forced to add to it, and 
locomotive builders have all the orders 
they can fill for a year hence, Because 


of this fact, Vice-President McCrea of the 
Pennsylvania Railroad is authority for the 
that the find it 
to handle their freight 


statement railroads will 


difficult business 


for this year, in which the transportation 


of the crops forms a considerable item. 


Recently the Pennsylvania company de 
cided to purchase 300 locomotives for next 


year’s supply, and there is some question 


about its ability to get them. The Bald 
win and American locomotive works will 
probably build the majority of them. Many 


of the railroads contemplate enlarging 
their repair shops, and machine-tool build 
ers are awaiting definite information in the 
matter with great interest. 
S. N, D. North, chief statistician of the 
Bureau of Statistics, discus- 


the twelfth 


Government 


sing the results of census, 
says that it demonstrates that machinery 
has been a notable factor in our industrial 
progress. “To the much more general use 
of power-driven machinery in this coun- 
try,’ he safely be attributed 
the the United 
States to the first rank among the manu- 
The late Michael G. 


English statistician, 


Says, “may 


remarkable advance of 
facturing nations. 
Mulhall, the 
that (in 1896) ‘nearly all American manu 


States 


factures are produced by machinery, while 


than one-half is. still 
this 


of the fact he concedes, that 


in’ Europe more 
is his explanation 


the United 


handwork’; and 


States, although the last of the manufac- 


turing nations to enter upon the factory 
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system of production, and holding the 
fourth rank in production in 1860, being 
then surpassed by Great Britain, France, 
the named, 
now jumped to the first place, Germany 


and Germany, in order has 
having also passed France in the interval. 


If we Mr. Mulhall’s basis for 


estimating the value of the manufactures 


can accept 


of the United Kingdom, they reached a 
total of $5,400,000,000 in 1900, which was 
nearly $3,000,000,000 less than the net value 
of the manufactured products of the Unit- 
ed States as shown by the twelfth census.” 

The comedy of errors in connection with 
the bids 
pumping plant at Baldwin's, L. I., received 


for the erection of a complete 


additional emphasis on September 11, when 


the Greater New York water authorities 
opened the bids for the fourth time. For 
the pumping engine three bids were re- 


ceived. Henry R. Worthington submitted 
two, one for $51,000 and the other for $59,- 
ooo. The remaining bidder was the Snow 
Steam Pump Company, whose bid was for 
For the 


three bids as follows: 


$50,c00 two boilers there were 


Jas. Reilly Repair & 
Supply Company, $12,276; 


Edward Bur 


horn, $11,400, and J. Edward Ogden Com 


pany, $11,800. It is interesting to note 
that A. D. Granger & Co., who were the 
lowest bidders for the boiler equipment 


the third time the were adver 
tised, did not accept the invitation to bid 
for the fourth time, Marshall T. David- 
Brooklyn, N. Y., the 


lowest bidder for the pumping engine last 


pr yp sal a 


son, of who was 
\ugust, entered a protest, through coun- 
sel, against the contract being awarded to 


As 


the courts will probably be called upon to 


anyone but him. matters stand now, 
adjust the differences, in which case it will 
be interesting to ascertain the real reasons 
why a great municipality like New York 
Is compelled to advertise for bids four 
times, and then have objections made to 
awarding the contract. 

The Steel 


burgh, Pa., 


Pitts 


power 


Union Company, of 


will adopt electrical 


distribution for its new mills. The power 
will be generated by steam from the waste 
gases from the blast furnaces, and will be 
distributed in the form of alternating cur- 
the 
will be used largely as direct 
The Union Steel Company has 


rent to rotary converters at mills, 


where it 
current, 
recently purchased from the Westinghouse 
Electric & Manufacturing Company two 


S8oo-kilowatt alternating current genera 


tors, one 8oo-kilowatt direct current gen 


erator, and five rotary converters, 


The Navy Department has awarded con 


tracts for the supply of steel material to 
be used in the construction of the new 
battleship “Connecticut” at the New York 


Navy Yard as follows: 
Class 1—Ship plates, the Carnegie Steel 


Company, $179,007. 


Class 2—Nickel steel plates, Carnegic 
Steel Company, $158,077. 
Class 3—Steel shapes, Carnegie Steel 


Company, $78,489 
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Class 4—Steel castings, United States 
Steei Company, $27,763. 

Class 5—Hull rivets (plain), American 
Iron & Steel Manufacturing Company, 
$10,353. 

In each case the award was made to the 
lowest bidder. 

The Pennsylvania Salt Manufacturing 
Company, of Wyandotte, Mich., has re- 
cently purchased a number of direct cur- 
rent motors from the Westinghouse Elec- 
tric & Manufacturing Company for instal- 
lation in its plant at Wyandotte. 

Contracts were awarded during the week 
for the machinery to be installed in the 
new power-house of the Woonsocket Elec- 
tric Machine and Power Company at 
Woonsocket, R. I. Westinghouse, Church, 
Kerr & Co. will furnish the two 750-horse 
Babcock & Wilcox the 


water-tube boilers, 


power engines; 


264-horse-power and 
Thayer & Co. the steam boilers. 
The India Rubber & Gutta Percha Insu- 


Yonkers, N. Y., is 


installing alternating current motors to re- 


lating Company, of 


place a number of small isolated steam 
engines formerly used for driving the car- 
penter shops and the winding and _ braid- 
ing departments. A recent purchase from 
the Westinghouse Electric & Manufactur- 
ing Company includes motors of the fol- 
lowing sizes: One horse-power, 5 horse- 
power, 10 horse-power and 15_ horse- 
power. 

Bids were opened on September 9 for 
supplies of machinery for installation in 
the Navy Yard at Puget Sound. Although 
many Eastern were the 
bidders Western houses were largely rep- 
The lowest bidders were as fol- 


concerns among 


resented. 
lows: 


8. Herron, Rickard & McCombe, San Fran- 
, Cal. 

D>. American Woodworking Machinery Com- 
pany, 137 Liberty street, New York city. 

9 Pacific Tool & Supply Company, 
Francisco, Cal. 

19. Drew Machinery 
m. : 
20. The Robins & Meyers Company, Spring- 
field, O 


San 


Agency, Manchester, 


21. MeCay Engineering Company, Balti- 
more, Md. ! ; 
25. J. Hendy Machine Works, San Fran- 





cisco, Cal. 

81. Thresher Electric Co., Dayton, O. 

35. Ransom Manufacturing Company, Osh 
Wis. 

41. Hollidie-Llenshaw-Bulkley 
Seattle, Wash. 

42. Hlenshaw-Bulkley & Co., San Francisco, 
Cal. 

13. Williams, White & Co., Moline, II. 

45. J. Clark, Jr., & Co., Louisville, Ky. 

17. J. Martin & Co., 51 New Montgomery 
. San Francisco, Cal. 

Class 1. One two-frame dimension, plain 
Bidder 42, $2,075, $1,935 and $1,875. 

Class 2. One heavy double surfacer 


Company, 


Bid 


der 5, $1,828.76; 42, nine pieces from $1,460 
to S$1,S73. 

Class 3. Two pony or panel planers—Bid 
der 3, $924. 

Class 4. One planing and joining machine 


$484.30. 
One four-sided 
$695.70. 

One two-spindle 
Bidder 8, $441. 


Bidder 5, 

Class 5. 
Ridder 5, 

Class 6. 
machine 


molding machine— 


upright molding 


Class 7. One panel raiser—-Bidder 8, $395. 

Class 8. One wood turning lathe—Bidder 
3, $98. 

Class 9. One power feed rod machine— 
Bidder 5. $465.51. 

Class 10. One automatic self-feeding cir- 


Bidder 5, $814.15. 
Class 11. One railway automatic 
ecutting-off saw——Bidder 3, $752. 
Class 12. One swing cutting-off saw 
der 3, $661.50. 


cular riping saw 
circular 


Bid- 
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Class 


13. One 60-inch hand resawing ma 
chine a 


sidder 42, $2,055. 


Class 14. One 42-inch scroll band sawing 
machine—-Bidder 42, eight prices from $5178 


to S813. 
Class 15. 
and $330. 
Class 16. One automatic bina 
tiser and border—-Bidder 3%, $484. 
Class 17. One combined vertical and _ hori- 
zontal boring machine—Bidder 38, $444. 
Class 18. One box joint machine—Bidder 3, 


One scroll saw Bidder 42, S308 


stile mor- 





Class 19. One wood trimmer and stand 
Bidder 41, $135.60 and S17S8.40 

Class 20. Two bench wood trimmers—Bid 
der 5, $40. 


Class 21. One automatic combination sharp 
ener for circular and band saws——Bidder 41, 


One hand sharpener and gummer 
$45.85 
Class 23. One automatic planer knife grind 
er— Bidder 42, $325 and $340 
Class 24. One metal saw 
Bidder 3, $189 








for brass 


band 


Class 25. Three 12-inch sensitive drills 
Bidder 41, $300 
Class 26. One 13-inch monitor lathe for 


brass —Bidder 19, $683.75 and S752.2S 
Class 27. Two 22-inch upright driil presses 
Ridder 41, $430, S480 and $720 
Class 28. One buffing lathe——Bidder 35, $68 
Class 29. One double dry plain and surface 
grinder tidder 9, S65. 


Class 30. One grinder with belt strapping 
attachment—RBidder 35, $70 

Class 31. One twist drill grinder—Bidder 
41, $609.40. 

Class One plain double dry grinder 
Bidder 4 $260 and S4S5. 


One milling machine 


$1,075. 





Class universal 


Bidder 16. 





Class 35. One hydrostatic wheel press 
Bidder . $1,940. 

Class 37. One monitor lathe—Bidder 9, 
S560. 

Class 88. One toolroom lathe—Bidder 41, 
$467.50. 

Class 39. One screw cutting lathe—Didder 


41. SOSH. 


Class 40. One 114-inch double bolt cutter 
Bidder 41. $656.65 

Class 41. One 114-inch single bolt cutter 
Bidder 41) $544.50 

Class 42. One metal cold saw cutting-off 


machine Bidder 41, 81.550 
Class 43. One post drill, motor driven 
der 3, $546. 
Class 44. 
ping machine 


One horizontal drilling and tap 
Bidder 41, S485 and $385 
Class 45. One heavy double punch 

shear—Bidder 43, 85.840 and $5,955 
Class 46. One 600-pound single frame steam 

hammer— Bidder 9, $755 
Class 51. One 15 horse-power vertical mo 
tor—Bidder 31, $3T5 


and 


» 









Class 52. Two 15 horse-power motors 
Ridder 

Class One 15 horse-power motor—Bid 
der 45, & : 

Class One 12 horse-power motor—Bid 
der 15, 

Class One 10 horse-power motor—RBid 
der 45, § 

Class One 10 horse-power motor—TBid 
der 21 

> One 10 horse-power motor——Bid 
der 30 

"he One 6 horse-power motor Bid 
der D 

Class 59. One 6 horse-power motor—Bid 
der 21. $310. 

Class 60. One 5 horse-power motor—Bid 


der 
¢* © 
der z 
q° ‘ 
der 
C 
der 
C 
der 
Class 65 
der 45, 


One 5 horse-power motor 


One 5 horse-power motor 


One 5 horse-power motor 


One 3 horse-power motor 





One 3 horse power motor 


Class 66. One 3 horse-power motor—Bid 
der 45, $154. 

Class 67. One 3 horse-power motor sid 
der 45, $154 

Class 68. One 2 horse-power motor—Bid 


der 1. 


$154 
CHICAGO MACHINERY MARKET 
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Current business in electrical equipment 


is going to those makers who can mak 


better deliveries, and some manufactu 
choice contracts 


On 


big work deliveries have been promised 


rers’ agents here say that 


have to be passed by for this reason 


in some instances within forty-five days; 


other producers are asking from five to 


seven months for large units and from 
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sixty to ninety days for the smaller jobs 


They are not getting the business 


their chances otherwise are favorable 


There is no one in the electrical machinery 
trade here who does not speak in the most 
1 even those 


respectful terms about business 


who have not been booking so many ot 
ders as they would wish. One representa 
tive says his trade during the past month 
has been light, but through a combination 
of unfortunate circumstances three larg 


orders which were all but closed were de 


ferred until next year, because the pri 
posed buyers were unable to obtain ex 
pected deliveries on some material 


Che activity in thi electrical trade ex 
tends to all 


amount of street railwav work in sig 





One of the largest contracts is that of th 


Union Traction Company of Indiana 
1 5 | 1 1 - 

which 1s in the market for generator 

cars and other pure ‘ iweregating 

value, according to the estimate of on 


manufacturer's 
The Twin Ci 


neapolis, is asking for 


representative, 


y Electric Company, of Min 
equipment valued 


at almost half that amount. No less active 


is the inquiry tf equipment from. fact 
ries. One seller says 5 per cent. of 
machine tools are not yet operated ele 
trically \t Chicago recently four larg 
manufacturing companies have appointed 
electrical engineers to take up the quest 1 
of equipping the shops One of the 
largest contracts recently placed s that of 
the Penn American Plate Glass Company 


\lexandria, Ind., 


! which has placed an or 
der for four 400-kilowatt en 


erators, sevent 100 horse-power motor 


een 


! 
four 125 horse-power and two 200 hor 
power motors to operate the grinders only 


it half the equipment to b 
ultimately installed. The Farwell Port 
] Farwell, Mich., will 


motive 


this being abou 


ind Cement Company, 


equip electrically 





Works, Lima, Ohio have addded 100 
hors¢ powel ! a: ] |? 9 
Company, Om 150 rse-powe nm 
tors: Vilter M facturing Company, M 
W iukec Ww ( » electri illy thre Stand 
rd Blue | () Stove Company is 
building at Kat ee, I i plant to | 
equipped electri e Ohio Brass Com 
pany, Mansfield, O has placed an ordet 
for a 200-kilow engine-type generator 
ind 3K hors Pp I 1 motors William 
Podd Company, Y ngstown, Ohio ‘ 
dded several ndred horse-power in m«¢ 
tors, ~ Sprague Electric Company ha 
sold 75 horse-power motors to the Spring 
field (O.) Me c ( } Company i 
lectric equipm«e o the Record Printing 
& Box ¢ vaany, Grand Rapids, Mich 
270 horse-power m to the Automat 
electric ( mpany Chicago Phe \kron 
Electric Manufacturing Company has sold 
100-kilowatt generator nd <so hors 


the C. C. Heisen factory 
Wheeler C 


irs to the 


power motor f T 
Chicago Phe Crocker 
has sold 
Minneapolis Steel & Machinery Company 
the L: 


oOmpany 


150 horse-power in mot 


ike Shore 


55 horse 


power motors to 


where 
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Manufacturers. 
rhe Iludson (Mass Worsted Compat vi 
enlarge its plan 
rhe Sun Stove Compan Ih Miecl 


will be greatly e1 dl 

rl pint h | (N ‘ | 
Company has beer irned 

rhe Ds Pottery ¢ pany, Findla ‘) 
to build worl ( 

The k'git I’ Chair Companys ad 
in anhhex t ! 

The Is Mic! Steel Casting Com 
pan h had plans made for an addition 

Martin lieinicl f Springtield, IIL, is build 
ing af ry > make a stacker of h inven 
tion 


Automatic Stoker Company, LD 


troit, Mich., is planning to build a new plant 
there 

rhe Vulean Iron Works New Britain, 
Conn will shortly put in a new boiler and 
engin 


The plant of the Delphi (Ind Lumber 
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Cumpany has been destroyed by fire. It will 
be rebuilt. 

A plant at Cartaret, N. J., of the Interna- 
tional Phosphate Company, of New York, has 
been burned. 

The Elm Mill Woolen Company, Tilton, 
N. H., will add more looms and make another 
weave room. 

The sawmill plant of Greemann [Bros., 
Batesville, Ind., has been burned. It will be 
at once rebuilt. 

The Crenshaw Oil Company has been in- 
corporated and will build a cotton oil mill at 
(‘renshaw, Miss 

John M. Fleming, late of the Sharon (Pa.) 
Boiler Works, has a project to build a new 
boiler works there. 

Work is progressing on an addition to the 
plant of the Malleable iron Fittings Com- 
pany, Branford, Conn. 

A power plant is to be built for the Lehigh 
Valley Traction Company, at Allentown, Pa. 
It will be 118x169 feet. 

The Harrah & Stewart Manufacturing Com- 
pany, Des Moines, Ia., manufacturer of rub 
ber tires, ete., is to build. 

Work has begun on a new building for the 
Caleasieu Iron Works & Mill Supply Com- 
pany, Limited; Lake Charles, La. 

The Rapid Transit Company, running be- 
tween Des Moines and Waterloo, Ia., will 
build car shops at the latter place. 

Charles Chambers, of West Grove, Pa., has 
purchased property at Green Castle and will 
convert the building into a silk mill. 

A 150-ton capacity oil mill is to be built in 
East St. Louis, Ill M. E. Singleton, of Fort 
Worth, Tex., will be general manager. 

The Southern Engine & Boiler Works, Jack- 
son, Tenn., has shipped over $30,000 worth 
of machinery in about thirty days past. 

Kk. 'T. Heineman, Cincinnati, O., has bought 
a site for a brewery and has organized the 
Highland Brewing Company to build it. 

A 50-foot extension will be built to a plant 
of the Tioga Foundry Company, which is to 
be addressed, we believe, in Philadelphia. 

The Walter M. Lowney Company, of Bos- 
ton, Mass., chocolate manufacturer, has 
bought land for a large plant in Mansfield. 

The R. Herschel Manufacturing Company, 
Peoria, Ill., mower knives, ete., is about to 
erect a plant, to be located at Kast Peoria. 

A factory building, 100x200 feet, two 
stories, is about to be erected for the Na- 
tional Wire Corporation, New Haven, Conn. 

An addition is being built to the foundry of 
the Eynon-Evans Manufacturing Company, 
engineers and machinists, Vhiladelphia, Pa. 

FF. K. Stevens will build a $25,000 manu 
facturing plant at Chicago Heights, IIL, to 
be one and two story, 274x150 feet. 

Plans for a new factory, 80x100 feet, have 
been prepared for the Keystone Manufactur- 
ing Company, Buffalo, N. Y., maker of metal 
tools. 

The Borough & Blood Carriage Company, 
of Marshall, Mich., has been incorporated 
and will build a factory there to employ 100 
hands. 

A concern described as the American Actino- 
lite & Asbestite Company, New York, proposes 
to develop mineral lands in Canada and to 
erect a plant. 

The works of McKenzie & Diamond, boiler 
makers, Elwood, Ind., will be enlarged by new 
buildings and machinery. A stock company 
is being formed. 


J. W. Seaman, of Shulie, Cumberland Coun- 
ty, Nova Scotia, and others, have leased tim- 
ber areas, and mills will be built to begin 
sawing this winter. 
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We understand that the Continental Paper 
Bag Company, New York city, proposes to en- 
large its mill at Rumford Falls, Me., by a 
500-foot, five-story addition. 

The Lincoln (N. J.) Steel Works Company 
has commenced hauling brick for an addition 
to its plant. The plans call for a structure 
300 feet long, two stories high. 

Deeds for the property purchased by the 
United States Steel Corporation in McKees- 
port, to be the site for the new $10,000,000 
tube plant, have been delivered. 

William Steele & Sons, Philadelphia, have 
been taking sub-estimates on a machine shop, 
265x60 feet, containing crane runways, to be 
built at the Altoona shops of the VPennsyl- 
vania Railroad. 

The Downie & Wright Manufacturing Com- 
pany, of York, Neb., founders, has purchased 
land adjoining its property which will afford 
an opportunity to expand the plant as pbusi- 
ness demands. 

The concentration building of the Mon- 
tana Ore Purchasing Company, at Meader- 
ville, near Butte, Mont., has been destroyed 
by fire with a 825 horse-power dynamo and 
other machinery. 

The Crescent City Trunk Company, Ltd., 
has been formed to take over the factory and 
business of the Crescent Trunk Company, at 
933 Gravier street, New Orleans, La., and 
build a large new plant. 

It is reported in Chicago that Frommann & 
Jebsen have made plans for a $50,000 ma- 
chine shop to be built in Maywood for the 
“American Tin Can Company.” It will be 
three-story, 97x297 feet. 

The Lamb Manufacturing Company, of 
South Sioux City, Neb., has increased its capi- 
tal stock from $50,000 to $150,000, and is 
about to build an addition to its plant for 
the manufacture of malleable iron castings. 


The plant of the Ohio Machine Tool Com- 
pany, Kenton, O., burned September 4; re- 
ported loss, $100,000. Sixty men are thrown 
out of employment. The machinery for an 
addition employing 100 men had just arrived. 


Fire, September 6, did considerable damage 
to the plant of the Hartford (Conn.) Foundry 
Company, but it was hoped to have 60 per 
cent. of the plant in operation again inside of 
ten days and the remainder as soon as pos- 
sible. 


A fire has occurred in the works of the 
United Boxboard & Paper Company, until re- 
cently the Bogota Paper Company, between 
Bogota and Ridgefield Park, N. J. The flames 
ravaged the machinery shed, but were stopped 
at the main building. 

The Park City Manufacturing Company, of 
Chicago, Manufacturer of “D. & J.” bicycle 
crank hangers, informs us that the statement 
we published on page 1241, that it would re- 
move its plant to Webster City, Ia., next sea- 
son, is false, and we hasten to correct it. 


Another manufactory is talked of on the 
part of employees of the Kelly & Jones Com- 
pany, Greensburg, Pa. It is said they propose 
putting in $500 each and organizing a co 
operative company for the manufacture of 
valves, fittings, ete. 

S. B. Steece, president of the Ironton Port- 
land Cement Company, which is soon to start 
up a $200,000 plant just east of Ironton, O., 
has bought land elsewhere on which it is 
proposed by him and associates to erect a 
Portland cement plant next year. 

J. W. Forster, of Lincoln, Ill.. has secured 
a patent on an incandescent electric light 
bulb, and a factory will be built in Lincoln 
for its manufacture. The Forster company 
has already been organized with $250,000 
capital. Work will soon begin on the fac- 
tory. 
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Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 

Gear Wheels, gear cutting. Grant; see p. 18. 

Punches & dies. Wal.M.Wks.,Waltham, Mass. 

Caliper cat. free. E. G. Smith, Columbia, Pa. 

Will build light machinery or specialty. Box 
232, Clifton, Pa. 

Will pay 25c. each for copies September 26, 
1901. Dodge & Day, Philadelphia. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, Amer. Macu. 

Light and fine mach’y to order; models and 
elec. work specialty. LK. O. Chase, Newark, N. J. 

Machine for wax plate making wanted. Ad- 
dress Blue Island Specialty Co., Blue Island, 
Ill 


9 


4s 


took, “Dies and Diemaking,”’ 100 6 
pages, $1, post paid; send for index. J. 
Lucas, Lridgeport, Conn. 

Purchaser for complete sets of universal 
radial and plain upright drill patterns with 
drawings; for sale cheap. Address *‘Vatterns,” 
care AMERICAN MACHINIST. 

Light and medium machinery built to or- 
der: estimates furnished on all kinds of ma-+ 
chine work. F. J. Stokes Machine Co., 13th 
and Nobie sts., Philadelphia, Pa. 

Gear and milling cutters, adjustable ream- 
ers and special tools; vertical millers, cutter 
and surface grinder and shears, catalog of 
small tools free. R. M. Clough, ‘soliand, Ct. 

Drafting, by the job or hour; contracts 
made for regular work; ideas perfected; all 
mechanical drawing done quickly and accu- 
rately. DB. & K., care AMERICAN MACHINIST. 


x 
I 


Grinding beats filing; try us, on either 
hardened or soft work; capacity 7 in. diam- 
eter, 48 in. long and under. The Garvin Ma- 
chine Co., Spring and Varick sts., New York. 

Purchaser for small manufacturing plant in 
Madison, Wis.; lot, 100x180 feet; machine 
shop, 32x68, two story, with line shaft and 
gasoline power; foundry, 40x54, new modern 
equipment; good location; for sale cheap. 
Hart-Parr Co., Charles City, lowa. 

For Sale—Valuable real estate and machine 
shop in the city of Biddeford, Maine; the 
property known as the Hardy Machine Com- 
pany, consisting of about thirty thousand 
(30,000) square feet of land, adjoining the 
track of the Boston & Maine R. R.; large 
three-story machine shop and foundry, with 
first-class machinery and tools tor manufac- 
turing the Hardy card grinder, and other 
machinery; the only general repair shop in 
this locality. For information apply to the 
President of the Company. 


Wants. , 


Situation and Help Advertisements only in- 
serted under this head. Rate 25 cents a line 
for each insertion. About six words make @ 
line. No advertisements under two lines ac- 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. Applicants 
may specify names to which their replies are 
not to be forwarded, but replies will not be 
returned. If not forwarded they will be de- 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres- 
pondents, 


Situations Wanted. 


Draftsman, mechanical and electrical, wishes 
position. Box 887, AMERICAN MACHINIST. 

Competent draftsman desires position; New 
York or vicinity. Box 849, Amer. Macu. 

Experienced machine shop foreman open to 
receive offers; references. Box 861, Am. 

Draftsman, electrical engineer, wants posi- 
tion; electrical line preferred. Box 893, A. M. 

Designing draftsman, 7 years’ shop and of- 
fice experience, wants position. Box S889, A. M. 

For help, write The New York Engineering 
Agency, 35 Warren st., N. Y No charge to 
employer. 

Mechanical draftsman, technical graduate, 
27 years of age, 6 years’ experience. Box 892, 
AMERICAN MACHINIST. 

German, 24, graduate of 1902, speaking 
perfect English, some experience, seeks posi- 
tion. Box 886, AMERICAN MACHINIST. 

Draftsman, 4 years’ experience on machine 
tools and special machinery, technical educa- 
tion, will go out of city. Box 867, Am. 

Position as foreman, by specialist; milling 
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and gear cutting; 15 years as foreman; Al 
recommendations. Box S70, AMER. MACH. 

Draftsman, marine engineer, technical grad 
uate from German high school, good experi 
ence on first-class work, wants position. Box 
S868, AMERICAN MACHINIST. 

Foreman on small or medium work, by up 
to-date man: desires to make a change; un 
derstands milling and gear cutting thorough 
ly. Box 872, AMERICAN MACHINIST. 

Wanted—Position as superintendent 9 or 
foreman of iron foundry: practical and sue 
cessful; accustomed to estimating, etc. Ad 
dress R. H., care AMERICAN MACHINIST. 

Superintendent of small shop, successful in 
handling men, experienced designer machine 
tools and special machinery, open for engage 
ment. Address Box S885, AMER. MACHINIST. 

Position wanted by first-class machinist to 
keep in repair machinery for manufacturing 
concern; can furnish machine tools; South 
west or Pacific coast preferred. Box SS2, A. M. 

Experienced machine designer, practical, 
thorough, original, 10 years on automatic ma 
chinery, graduate, wants position of respon 
sibility in or out of drafting room tox S17, 
AMERICAN MACHINIST. 

Position wanted to take charge of small 
shop employing from 10 to 40 men; can make 
working drawings; prefer Philadelphia’ or 
vicinity; best recommendations. Box S871 
AMERICAN MACHINIST. 

Wanted—Position as inventor, or experi 
mental work: I am a first-class toolmaker, 
brass finisher and electrical machinist and can 
give the best of references. Address Box S04, 
AMERICAN MACHINIST. 

Position—3 years’ shop experience, 9 de 
signing machine tools and light automatic ma 
chinery, 3 charge of manufacture of inter 
changeable work; present location New York 
city. jox SSO, AMERICAN MACHINIST 

Would like to hear from parties needing 
first-class designer of light machinery and fix 
tures ; experience in adding, type-setting, type 
writer, paper-working machines; able to take 
charge. Box 879, AMERICAN MACHINIST. 

Young man, technical graduate, practical 
mechanic, wants position in South American 
countries with reliable firm: Spanish and 
Italian spoken ; references as to character and 
abilities. Sox S81, AMERICAN MACHINIST. 

Wanted—A responsible position, by a man 
with technical education and 17 years’ prac 
tical experience, chief draftsman, machine 
shop foreman, erecting engineer, inspector 
and assistant general manager. Audress Box 
R, care AMERICAN MACHINIST. 

Superintendent or general foreman, by 
thoroughly practical machinist; large experi 
ence in handling work and men: good shop 
organizer, Manager and executive; best of 
reference; position with first-class, progres 
sive firm desired. Box S873, Amer. Macu. 

A mechanical engineer, with long experience 
as machinery builder, desires to connect with 
a well-established machine works; can intro 
duce profitable line of machinery; managing 
position only considered, with or without in 
vestment. Box 884, AMERICAN MACHINIST. 

First-class mechanic, with 10 years’ shop 
experience, 3 years chief engineer on sugar 
estate in tropics, also spent some time in 
drafting room, capable of Jooking after and 
taking care of machinery and handling men, 
wants position. Address F. W. B., care A. M. 

General foreman or foreman of machine 
shop; good, systematic manager, Al mechanic 
and a hustler; experienced on special ma 
chinery, repair and electrical work, both 
medium and large; age 28: references on re 
quest. Address Box 869, AmMreR. MACHINIST 

Mechanical engineer, 24 years, energetic, 
ambitious, technical graduate, 5 years’ shop 
and drawing-room experience, good construe 
tor and draftsman, desires to make a change 
for December 1, or before, and is looking for 
a good position, with chances of advancement, 
with concern near or in New York city. Offers 
under Box 891, AMERICAN MACHINIST. 

Managing engineer and commercial man. 
corporation business over million yearly, de 
sires change ; have excellent executive ability ; 
wide experience; familiar with shop order 
Systems and cost accounts: great head for 
following up detail; expert designer; a push- 
er: can keep peace among employees: corres- 
pondence solicited. Box 854, Amer. MACH. 

Mechanical engineer, technical graduate, 


Alphabetical Index to Advertisers. 
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chief draftsman and expert designer, desires 
change; S years’ experience as M. E., assist 
ant M. E., superintendent and chief drafts 
man, in shop management, power transmis 
sion. power plant installation and the design 
of light, heavy and automatic machinery ; best 
of references. Address Box S78, AM. Macu 

Situation as superintendent wanted = by 
young man, a designer and developer of best 
class of light and heavy machinery ; an expert 
of highest abilities, as results suow; will ac 
cept only a well-paid situation and will as 
sume mechanical or business responsibilities 
to any extent offered, as he is accustomed to 
such; 10 years in present position. Box S76, 
AMERICAN MACHINIS1 

Wanted—Position as superintendent or gen 
eral foreman, by energetic young man, having 
wide experience in general machine and tool 
work; thoroughly up to date on interchange 
able work; a good executive and a hustler; a 
progressive concern, seeking to attain the 
maximum in economy and quality of product, 
will do well to correspond with me. “Amer 
ican,” Box 883, AMERICAN MACHINIS1 


Help Wanted, . 


Wanted—Patternmakers. Apply at Nation 
al Meter Co., 42d st. and Ist ave., Brooklyn, 
NM. Zs 

Mechanical and structural draftsmen; ex 
perienced technical graduates preferred. Box 
71, Station B, Cleveland, Ohio 

For positions, send stamp to The New York 
I:ngineering Agency, 35 Warren st.. N.Y 
for registration blank. Rates to machinists 

Wanted—One competent foreman to take 
charge of chain-making plant running about 
eight fires Address ©. C. MeC., care AM. M 

Machinists, send for free blueprint table of 
U. S. S. steam, gas and water pipe, giving tap 
ping sizes. Address E 1 Meyer, Allegheny, 
l’a. 

Wanted——Mechanical draftsman for gas en 
gine work; state experience, salary and refer 
ences. Western Gas Engine Company, Misha 
waka, Ind. 

Wanted—First-class  patternmakers, mold 
ers and machinists; good wages and steady 
employment. Address Ridgway Dynamo &« 
Engine Co., Ridgway, Pa. 

Wood pattern maker for malleable and gray 
iron foundry in Western city; state age and 
experience and name of former employer. Dox 
843, AMERICAN MACHINIST. 

Wanted—General foreman for night force 
in large electrical plant; location Middle 
West: must have wide experience and ability 
Box S864, AMERICAN MACHINIST. 

Wanted — Lathe and planer hands for night 
work on heavy machine tool work; good 
wages to good men. Apply to The Pond Ma 
chine Tool Company, Plainfield, N. J. 

Wanted—-Young man, about 30 years of 
age, practical mechanic with some ability as 
salesman, to travel as machine tool demon 
strator. box S2 AMERICAN MACHINIST. 








Wanted—Two competent men to erect gas 
engines, compressors and ice machines in shop 
or outside as required: steady work at good 
wages. The Brown-Cochran Co., Lorain, O 

Wanted—Mechanical draftsman, pattern 
maker and toolmaker:; new shop: 60 hours 
per week; state experience, age and wages 
Columbus [Iron Works Co., Columbus, Ga. 

Wanted—Three patternmakers, accustomed 
to engine work: six machinists; best wages 
and steady work guaranteed; references re 
quired. Apply Box S75, AMER. MACHINIST 

Wanted—-Superintendent for concern manu 
facturing electric hoisting machinery; thor 
ough knowledge of business necessary; state 
experience and salary box S63, AM. Maci 

Wanted—-Patternmaker on wood patterns 
for machinery, competent to act as head pat 
ternmaker and foreman; permanent position 
to right party. Box SSS, AMER. MACHINIST. 

Mechanical draftsman and designer with ex 
perience in machine tool work, also practical 
shop experience; state age, experience and 
salary desired Bignall & Keeler Mfg. Co., 
Edwardsville, Il 

Wanted—Thoroughly competent foreman in 
modern machine shop, manufacturing steam 
specialties; give full details of experience, 
age and wages expected. Address P. O. Box 
187, Newark, N 

First-class lathe hand to take charge of 


department (about 20 hands); must be ex 
perienced and successful in handling help; 
for shop in western New York. Address, giv 
ing particulars, Box S66, AMER. MACHINIS1 
Mechanical engineer to assist in superin 
tending in producing piece work ete.; ene! 
getic young man with practical experience 
Address, with particulars, stating salary, 
Niagara Machine & Tool Works, buffalo, N. 
We are constantly increasing the scope of 
our work, and invite applications for posi 
tions from first-class patternmakers, molders 
and machinists; we always have vacancies 
Address The Westinghouse Machine Company, 
Kast Pittsburg, Va 
Swedish-American Foremen Wanted—Sev 
eral first-class Swedish-speaking machine shop 
foremen, well up to date in modern = shop 
practice; apply in Swedish, stating age, ex 
perience and wages expected Address Aktic 
bolaget Separator, Stockholm, Sweden 
Wanted —Several first-class machinists ; both 
machine hands and floor men; good wages 
New England men or Pennsylvania men | 
ferred state experience and terms or no 


notice will be taken of replies st tly con 


fidential Address Box S90 AMer. Macu 
Wanted—Experienced mechanical drafts 
man for position with a large manufacturing 
company located in Pennsylvania; applicants 
should state experience, age, salary expected 
and furnish reference; good position for the 


right man Box Sov, AMERICAN MACHINIS1 


Wanted \ foundry foreman: must be used 
to a great variety of work fn green, dry sand 
and loam; must be inte 


rent and steady, abl 


to mix metals and handie men: the right man 
would find this a steady and attractive open 
ing; references required Apply Box S74 


AMERICAN MACHINIS' 


Wanted An all-around machinist, to keep 
in repair the machinery of a manufacturing 


plant must be able to make small tools, do 
ordinary pattern work, run lathe, planer and 
drill; a steady position for the right man 
send references, stating how long employed 


and what wages received tox SOB, Am. M 


Wanted \ first-class draftsman and de 
signer of experience, who has also had actual 
shop practice and is capable of acting as 
superintendent or assistant manager of a 
plant building automatic machinery and work 
ing about SS men Address, stating age, ex 
perience and salary wanted, to “N.,” care 
AMERICAN MACHINIS1 

Wanted—Two or three good boilermakers 
and sheet iron workers, to make tanks, smoke 
stacks, blast pipes, coal chutes and general 
work in this line; steady work and good 
vages in a first-class, modern shop in Western 
Pennsylvania, will be given to the right man 
Address, stating age and experience, Box S877, 
AMERICAN MACHINIST 

Wanted—A man to act as Eastern repre 
sentative for a concern building medium and 
heavy machine tools; must be a pusher and 
well acquainted with the Eastern trade ; none 
need apply who are unable to furnish Al 
references as to ability and character; New 
York will be headquarters; preference will be 
given a practical man with technical training 
Address Box 897, AMERICAN MACHINIS1 
State age, experience, by whom employed, ete 

Wanted—In the publication department of 
a large machinery manufacturing concern In 
New England, a young man to prepare all 
literary matter, edit a monthly engineering 
magazine, supervise all illustrative work and 
conduct the advertising; must be technically 
trained, a master of good English and ex 
perienced in the work above outlined; a per 
manent, growing position for the right man 
state experience, submit samples of work and 
specify salary expected Box 865, Am. M 





Sales representatives wanted; a large, suc 
cessful and well established machinery manu 
facturing company, west of Ohio, doing a 
constantly increasing business and having an 
enviable reputation with its present product 
is prepared to place upon the market a line 
of electrical machinery, including alternating 
current generators up to 1,000 Kh W and 
direct current generators and motors of cor 
responding size; only high-grade sales repre 
sentatives are wanted to sell on commission 
or otherwise: correspondence is desired with 
established firms or others who are properly 
equipped and are experienced in the sale of 
electrical machinery: all communications will 
be considered confidential Address X y 
AMERICAN MACHINIS1 





PAGE PAGE PAG 
Abrasive Material Co........ 15 Albro-Clem Elevator Co ... 04 American Gas Furnace Co American Tool Works Co 10 
Acme Machinery Co........ 18 Allington & Curtis Mfg. Co... 11 Amer Machinery Co... Armstrong Bros. Tool Co 66 
See 60 Almond, T. R... 83 Ameri Roller Bearing Co.. 60 Atlantic Machine Screw Co no 


Akron Electrical Mfg. Co.... 74 American Fdry. & Mech. Co... 





70 American Too! & Mach. 





Co... 56 Automatic Machine Co 


AMERICAN 


MACHINIST 


September 18, 1902. 








1356 
PAGE 
Baird & Co., Henry Carey.... 82 
faird Machinery Co., U..... &5 
[a eee eee ie 60 
Raldwin, Davidson & Wight.. SO 
Ban Beare Co. .i..cwees . 18 


> 


tarnes Co., B. “ir . a 
Barnes & Co., W. F. & John... 14 
Barnett Co., G. & IL...4th Cover 
Baush Machine Tool Co...... 7s 
Beaman & Smith Co., The. 


Belmer Machine Tool Co.... 16 
Besly & Co., Chas. H...4th Cover 
Bethlehem Fdry. & Mch. Co... 69 
Rickford Drill & Tool Co.... 6 
Bligram, HUSO. .. 2c ei. os: on 
Lillings & Spencer Co. 
Lsinsse Machine Co..12, 1S & So 


Blanchard Mach. Co...1S and 6 
pres Co, Be Wisse t's nt 
Boker & Co., Hlermann. 6o 
Toston Gear Works... .. O34 
towers, Gieo. W...... _ . oe 
Bowler & Co., Geo. IL... — e 
Bradford Machine Tool Co... 5 
Bremer Machine & Tool Co... 60 
tridgeport Chain Co.... 70 
Bristol Co {th Cover 


Brown & Co.. Roo — 66 
Brown & Sharpe Mfg. Co. 
ith Cover 


Brown Hoisting Mech. Co..... 70 
Buffalo Forge Co fth Cover 
Builders Tron Foundry. .3d Cover 
Bullard Machine ‘Tool Co . 16 
Burt Mf. Co ou.ad aa Ae 
Butler, A. G erg S83 
Caldwell & Son Co., Il W.. 71 
Carborundum Co., The , S82 
Card Mfg. Co., S. W ie - Ss 
Carlin Mach. & Supply Co SO 
Carpenter Tap & Die Co., J. M S 
«C& C Eleectrie Co.. ee 72 
Chadwick & Co., G. B - ee 
Champion Blower & Forge Co. 61 
Chandler & Taylor Co.... 61 
Chattanooga Machinery Co... 64 
Chicago Pneumatic Tool Co... 64 
Chicago Raw Hide Co........ D4 
Christensen Engineering Co... 62 
Cincinnati Mach. Tool Co... 1) 
Cincinnati Milling Mach. Co... 7 
Cincinnati Planer Co..... <a 
Cincinnati Shaper Co...... - 
Clark Auto. Telephone Switch 

a Fo ea a 
CIBER, Oise CO. ORB kc eee cs 82 
Cleveland Crane & Car Co.... 70 
Cleveland Gear Works...... 54 
Cleveland Machine Screw Co.. 14 
Cleveland Pneumatic Tool Co. 63 
Cleveland Punch & Shear Wks 

Co on ae fe 
Cleveland Stone Co.......e-c. oo 


‘leveland Twist Drill Co 


{th Cover 


Cleveland Wire Spring Co.... 61 
Cioge, 2G000. . . «cs *~ — 4 
Cochrane-Bly Machine Wks. . 1 
Coes Wremen CoO.....ccccccce 
Con Ciuteh Mte Co......600 
Columbus Machine Co....... 61 
Consolidated Ingine Stop Co. 61 
Consolidated schools 7 
a eee ee 66 
Cooke Machinery Co......... 61 
Crane Co Se — _  e-- 
Crocker-Wheeler Co. se afi 
Crosby Stm. Gage & Valve Co. 15 
Curtis & Curtis Co., The..... 64 
Cushman Chuck Co. 66 


Dallett & Co.. Thomas 7 
Dawson Mehry. Co., J. Ss 
Derry-Collard Co......... 8 
1 


Detrick & Harvey Machine C¢ 


Abrasive Materials 


Abrasive Material Co., Phila., Pa. 
aan Co., Niagara Falls, 


Northampton Emery Wheel Co., 
Leeds, Mass. 


Norton Emery Wheel Co., Worces- 
ter, Mass. 


Arbor Press 


Barnes Co., W. F. 
ford, Ill. 


& John, Rock- 


Ball Bearings 
See Roller Bearings. 


Balis, Steel 
Federal Mfg. Co., Cleveland, O. 


PAGE 


Diamond Drill & Machine Co. 54 
Diamond Saw «= Stamping 


ee ee ey Ss 
Piekingon, Thos, Lao... 66s v0 77 
Dixon Crucible Co., voseph... 58 
Dreses Machine ‘Tool Co...... a6 


Dwight Slate Machine Co.... 65 
Eastern Machinery Co....... 

Eck Dynamo & Motor Works. 75 
Errington Auto. Tap & Die Co. 67 
| . 
I 
I 


a EE ee eee . oe 
lwans Friction Cone Co...... 71 
rxcelsior Needle Co.......+- li 
Fairbanks Co... ik we aees ae 
Faneuil Wateh Tool Co...... St 
Fawcus Machine Co. cow ee 
Fay & Scott..... Rees ee 1 
Wemere) Be, CO... cscccccce OF 
Fellows Gear Shaper Co..... 54 
ye he ee ere ere 11 
Flather Planer Co., Mark the 
Foos Gas Engine Co......... 61 
Premine Bem. COs ssc. ecw es SS 
Franklin Vortable Crane &«& 
OF. ee ee ee ee 70 
PE a6 a ein wy 6 Kb ee @-. wo 
Prench Mig. Co.....+- <a ae 
See re G1 
Prothinenam, NN. Li... scevsse SO 
Gang Co., Wm. E..... (aa. ae 
Ganschow, Wim. : ns sa ee 
Gardam & Son, Wim.. sae 
Garvin Machine Co., The..... 76 
Gay & Ward..... aes vials 65 
General Electric Co.... . to 
Geometrie Drill Co.......... 67 
Gisholt Machine Co... re D7 
Gleason Tool Co.... ith Cover 
Gobeille Pattern Works...... 1S 
Gorton Machine Co., Geo ven ae 
Gould & Eberhardt.....1 and 18 
CVBROM BETS. CO... nc cee ewe 67 
Grant Gear Works.... eee 
Gray-Blaisdell Co.. is aaa 62 
Gray & Prior Mach. Co....... ou 
Gray Ce... . Beis. es a eo 
Greaves, Klusman & Co...... 64 
Greenwald Co., I. & E...... 54 


Hammacher, Schlemmer & Co. 53 
Hlampden Corundum Wheel Co. 66 
Ilardinge Bros... Pa : . O86 
Hlarrington, Son & Co., Ine., 
eee i Guin nen e 
Harris & Co., Sam'l......6+--5 CO 
Hartford Steam Boiler Insp. & 


ee. a ; tc 
Hlendey Machine Co sc cbiacd ero 
Ce eee. rrr S1 
Ilerron & Bury Mfg. Co 63 


Eel, Clarke @ Co.... 


ese 1} 
sores & Jomen CO... ..cvccce 40 
PeOerer Bete. CO....ccccccsece Ss 
Iloggson & Pettis Mfg. ('o.... 66 
Horsburgh & Scott. ith Cover 
Horton & Son Co., E........ 66 
Houghton & Co., BE. F........ ne 
Howard Iron Works........ 52 
a a ee 70 
et ee eae DG 


Hlurlbut-Rogers Machine Co.. 64 


Ingersoll Milling Mach. Co... 56 
Ingersoll-Sergeant Drill Co... 63 


International Corres. School. . 65 
International Steel & Mehry. 
FS ee Cee See 6 
Iroquois Machine Co......... oT 
Jacobson Machine Mfg. Co... 67 
Jantz & Leist Electrie Co.... 73 
defirey Mfg. Co., The........ &D 


Classified Index of 


Barrels, Steel 

Cleveland Wire Spring Co., Cleve- 
land, ©. 

Kilbourne & Jacobs Mfg. Co., Co- 
lumbus, O. 

Bars, Boring 

Cleveland Twist Drill Co., Cleve- 


land, O. 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Belt Dressing 


Dixon Crucible Co., Jos., Jersey 
. he 


cn, By a 
Houghton & Co., E. F., Philadel 


phia, Pa 
Belt Lacing Machines 


Diamond Drill & Mach. Co., Birds- | 


boro, Pa. 


| 


PAGE 
Jonkine: Brothers. ...6.sccceass DS 
Jones & Lamson Machine Co, 18 


Kelly Machine Co., R. A..... 15 
Kempsmith Mfg. Co.......... 4 
Keuffel & Esser Co........... GO 
Kilbourne & Jacobs Mfg. Co.. 61 
7 8 6 eee ee ee S4 
ee > 77 
Le Blond Machine ‘Tool Co., 

R. K.....-..-05 and 4th Cover 
ie Count, W.. Gini... .. 66 
Link-Belt Engineering Co.... 79 
Lodge & Shipley Mech. Tool Co. 4 
Lombard & Co.....+-..- aa 
Long & Allstatter Co........ De 
Lorentz & Evarts........ss. §2 
Lunkenheimer Co., The...... DS 
McCabe, J. J..........08 and 84 
McCrosky & Huber.........-. 72 
Machinery Exchange......... So 
ON ee ee ee a 
Marshall & Huschart Mech. Co. 85 
OS” 2 ee Saree rere aS 
DEGWNEIE TOPOG. 5 ci o0 a sca ceses BO 
Oe 2 year y 4 
Miami Brass Works........;. ov 
SS ee ee 61 
Mitts & Merrill..... nee . 6 
Morse Twist Drill & Mach. Co. 1% 
Morse, Williams & Co....... D4 
Morton Mfg. Co....... een 
Mossberg & Granville Mfg. Co. 59 
Moeee, MOBO. ..cccsccscs <o oe 
Mueller Mach. Tool Co....... SU 
Murdock Parlor Grate Co.... 65 
Narragansett Machine Co.... 69 


National Mach. Tool Co..... 14 


New Britain Machine Co..... 59 
New Era tron Works........ 61 
New Haven Mfg. Co......... 52 
New Process Raw Hide Co... 54 
Newton Mach. Tool Wks., Inc. 11 
Nicholson & Co., W. Hl....... 15 
es) oe eee D1 
Niles Tool Works Co....3 and S4 
Northampton Emery Wheel Co. 85 
Northern Electric Mfg. Co... 74 
Northern Engineering Works. 70 
Norton Emery Wheel Co..... 57 
Oe 2 ee a Se 
Nutter, Barnes & Co......... 59 
Obermayer Co., The S....... 69 
Oesterlein Mach. Co..... es a 
Olds Motor Works.......... 61 
a a es ou 
Pasher Co., CRAB: . 4... scccwes 64 
Patriarche & Bell oa 


Patterson, Gottfried & Ilunter 


| | ° ee A ae aca 7) 
Pawling & Harnischfeger..... 70 


Pearson Machine Co......... 18 
Philadelphia Pneumatic Tool 


{eee eo we mba ae 65 
Phoemix Mie. Co....cecrccces 65 
Pittsburgh Shear Knife « 

Nn a oe we aces ood bee 52 
Poole & Son Co., Robt....... D4 
Potter & Johnston Mach. Co. 10 
gc ae Perr rer 60 
PRAce & Westeesy. CG..0 0 cs 0% 

2, S86 and 8d Cover 
Pratt Chuck Co..... cade ee, 
Prentiss Tool & Supply Ce. <<. we 
2 4 Se errs 62 
PG ee Citsne ee wes owas ous 76 
Bo ae ee ee 62 
Reade Machinery Co......... 86 
ee Ss Es Ble bikes wesaweond 7s 


Articles Advertised. 


Belting, Leather 
Shultz Belting Co., St. Louis, Mo. 


Bending Machines, Hydraulic 

Rement. Miles & Co., New York. 

Watson-Stillman ‘‘o., New York. 

Bending Machines, Power 
tethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Reade Mebry. Co., Cleveland, O. 


Blocks and Tackles 
See Hoists, Hand. 


Blowers 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 

Champion Blower & Forge Co., 
Lancaster, Pa. 


PAGE 
Reeves Pulley CO@.g.cccucess 71 
Regal Gasoline Engine Co.... 61 
ae. > ere 86 


Robbins & Myers Co., The.... 73 


Rogers, Boat, Gage & Drill 
ee |, ee 77 
moth Bros. & Co. ...600% ci ae 
i eM as oo cde one ame 11 
Safety Emery Wheel Co...... 64 
Saunders’ Sons, D........... S3 
Schumacher & Boye......... 0 
Schwerdtle Stamp Co........ 66 
Sebastian Lathe Co.......... 17 
Sellers & Co., Inc., William.. 18 
Seneca Falls Mfg. Co..64 and 67 
Shepard Lathe Co... ....86 00. 73 
Beets Bertie CO... ..00ceree 1S 
Le SO ae eee SO 
Simonds Mfg. Co...... oe 
Skinner Chuck Co.......-. .. 6 
Bioceom) & Co., J. Tia nccvcse . SUV 
Smith Single Belt Reversing 
Countershaft Co........... 17 
Sprague Electric Co......... 73 
Springtield Gas Engine Co... 61 
Springfield Separator Co. . . 66 
Standard Connecting Rod Co. 56 
Standard Tool Co... ..cscsvcs 71 
Starrett Co., L. S..... rr 
Steptoe ET C0. GO coe oe cc Ss 
Stevens & Co., Milo B....... 79 
Stover Engine Works........ 61 
Serer vs 
Struthers, Wells & Co toy ee 


Stuart’s Foundry & Mach. Co. 
4th Cover 


Teper Tee. COi.cse- . ce 
Temite CO...-6s< a suis te 
Thompson, Ilugh L.... ora: a 
Toomey, DRAUE... «cece a 
De Ms o's 0 46-0040 04 08s 1 
Towsley Mfg. Co., J. T..... 11 
Triumph Electric Co...... ; oe 
Trump Brothers Machine Co. 66 
i Se oe . +4 
Underwood & Co., H. B...... 68 
Uniform Steel Co..... ae 10 
Vandergrift Coupling Co..... 52 
Veeder Mfg. Co...... Fale in 
Vitrified Wheel Co... ere. 
Waltham Watch Tool Co. . §3 
Ward & Son, Edgar T... = a 
Warner & Swasey Co........ 56 
Watson-Stillman Co.......... 82 
Westcott Chuck Co...... : 66 
Western Electric Co......... 73 
Westinghouse Electric «& Mfg 
— er ey eka 
Westmoreland Steel Co wee. OD 
West Haven Mfg. Co...4th Cover 
Wheaton Machine Co... . 67 
Whitcomb Mfg. Co........ 72 
Whiting Foundry Equip. Co.. 70 
Whitney Mfg. Co..... a oo On 
Whiton Machine Co., D. EE... 66 
Wiley & Russell Mfg. Co..... 69 
Withlams & Co., Jd. H......++ $2 
Wilmarth & Morman Co. a 
Windsor Machine Co......... 60 
Winkley Co., The....... oo. Te 
Winter Brothers Co......... 738 
eee & Ob, BOUT. cc cccoces 52 
Woodward & Powell Planer Co. 76 
Worcester Mach. Screw Co... 59 
Wormer Machinery Co., C. C. 
8) and 85 
Wyke & Co., J. inns 53 


Wyman & Gordon. 4th ¢ ‘over 


Zacharias, Edw. M.......... 53 


Boilers 

Chandler & 
apolis, Ind. 

Struthers, Wells & Co., Warren, 
Pa. 


Taylor Co., Indian- 


Books, Mechanical 

Baird & Co., Henry Carey, Phila- 
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Bolt and Nut Machinery 

Acme Mchry. Co., Cleveland, O. 
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Wells Bros. Co., Greenfield, Mass. 
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Boring and Turning Mills 


American Tool Wxs. Co., Cin.. O. 
Baush Mach. Tool Co., Springfield, 


ass. 

Bement, Miles & Co., New York. 

setts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridge- 
ort, Conn. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 
Yond Mach. Tool Co., New York. 

— Tool & Supply Co., New 

or 

Warner & Swasey Co., Cleveland, 

Ohio. 


Boring and Drilling Machines, Hori- 
zontal 

Barnes Co., B. F., 

Barnes Co., W. F. 
ford, 


Rockford, Il. 
& John, Rock- 


Beaman & Smith Co., Provi., R. I. 
Bement, Miles & Co., N. Y. City. 
Betts Mach. Co., Wilmington, - 1 
Binsse Mach. Co., Newark, N. 
Dallett & Co., Thos. H., Phila., 
Detrick & Harvey Mach. Co., ‘Bal. 
timore, Md. 
og Mach. 


oO. 
m..%. Mach. Wks., 
McCabe, J. J., New 


Tool Co., Cincin- 


Phila., 
York 


Pa. 


Newton Mach. Tool Wks., Phila- 
delphia, Pa. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 
New 


Prentiss Tool & Supply Co., 
ork. 


Warner & Swasey Co., 


Cleveland, 
Ohio. 


Carborundum 
See Grinding. 


Castings, Brass.and Bronze 

Christensen Iingineering Co., 
wankee, Wis. 

Miami Brass Works, 


Mil- 
Ilamilton, O. 


Castings, Die Molded 
lranklin Mfg. Co., Syracuse, N. Y. 
Castings, Steel 

Christensen Engineering Co., Mil- 

waukee, Wis. 

Uniform Steel Co., N. J. 
Centers, Planer 

Fay & Scott, Dexter, Me. 


Newark, 


New Haven Mfg. Co., New Haven, 
Conn. 
Pratt & Whitney Co., Hartford 


Conn 


Reed Co., F. E., Worcester, Mass. 


Centering “lachines 


Bement, Miles & Co., New York. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Phoenix Mfg. Co., Li: irtford, Conn. 

Whiton Machine Co., Bb. E., New 
London, Conn. 


Chains, Driving 

Roston Gear Works, Boston, Mass 

Federal Mfg. Co., Cleveland, O. 

Bridgeport Chain Co., Bridgeport, 
Conn. 

Jeffrey Mfg 
Ohio. 

Link Belt Engr. 

Whitney Mfg. Co., 


Chucking Machines 


Cleveland Mach. 
land, O. 
Blond Mach. 
Cincinnati, O. 
Potter & Johnston 
Pawtucket, R. 
Pratt & Whitney 
Conn. 
Quint, A. D., Hartford, Conn. 
Reed Co., F. E., Worcester, Mass. 
Warner & Swasey Co., Cleveland, 
Ohio. 
Windsor Mach. oe 


Chucks, Lathe 
Cushman Chuck Co., 


Co., The, Columbus, 
Pa. 
Ct. 


Co., Vhila., 
Hartford, 


Cleve- 
Rg. &., 
Mach. 

Hartford, 


Screw Co., 
Le Tool Co., 
Co., 


Co., 


Co., Windsor, 


Hartford, Ct. 


a & Pettis Mfg. Co., New 

Haven, Conn. 

The E. Horton = Son Co., Wind- 
sor Locks, Con 

Pratt - Whitney Co., Hartford, 


Con 

auinner Chuck Co., New Britain 
Conn. 

Westcott Chuck Co., Oneida, N. Y 

Whiton Mach. Co., E., New 
London, Conn. 





Chucks, Drill 


Almond, T. R., 


Brooklyn, N. Y. 
Rrown & Co., R. 


IL., New liaven, 


Conn. 
Cleveland Twist Drill Co., 


Cleve- 
land, O. 
Goodell-Pratt Co., Greenfield, 
Mass. 
The E. Horton & Sons Co., Wind- 
sor Locks, Conn. 
Morse Twist Drill & Mch. Co. 


New Bedford, Mass. 
Pratt Chuck Co., Frankfort, N. Y. 
Standard Tool Co., Cleveland, O 


Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Whitney Mfg. Co., Hartford, Cs. 

Whiton Mach. Co., D. E., New 
London, Conn. 

Chucks, Split 

Faneuil Watch Too! Co., Boston, 
Mass. 

Hardinge Bros., Chicago, II. 

Clutches, Friction 

Caldwell, Son & Co., H. W., Chi- 
cago, 

Coil Cluteh Mfg. Co., New York. 

Eastern Mchry. Co., New Haven, 
Conn. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Jacobson Mach. Mfg. Co., War- 

> 


ren, Pa. 

New Haven Mfg. Co., New Haven 
Conn. 

Oesterlein Mach. Co., 


Cincin., O. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Compressors, Air 

Blanchard Mach. Co., Boston, 
Mass. 

Chicago Pneumatic Tool Co., Chi- 
cago, 

Christensen Engineering Co., Mil 
waukee, Wis. 

Gray-Blaisdell Co.. Bradford, Pa. 

Ilerron & Bury Mfg. Co., Erie, Pa 

Ingersoll-Sergeant Drill Co., New 
York. 

an Mach. Mfg. Co., War 
ren 

Rand ‘Drill Co., New York. 

Consulting Engineer 

Cloos, Jacob, Milwaukee, Wis. 

fhompson, Hugh L., Waterbury, 
Conn. 


Coping Machines 


Long & Allstatter 
Ohio 


Correspondence Schools 
See Schools, 
Countershafts 


Builders’ Iron I dry., 
Oosterlein Mach. Co., 


Co., Hamilton, 


Correspondence. 


Provi., R. I. 
Cincin., O. 


Pratt & Whitney Co., Hartford, 
Conn. 

Reeves Pulley Co., Columbus, Ind. 

Smith Single Belt Reversing 
Countershaft Co. Melrose, 
Mass. 

Wheaton Mach. Co., Boston, Mass 


Wilmarth & Morman 
Rapids, Mich. 


Co., Grand 


Counters, Machinery 


Veeder Mfg. Co., Hartford, Conn 

Counting and Printing Wheels 

Franklin Mfg. Co., Syracuse, N. Y. 

Couplings, Shaft 

Caldwell & Son Co., H. W., Chi 
eago, Ill. 

Cresson Co., Geo. V., Philadel., Pa. 


Davis Mach. co., W. P., Roches 
ter, N. 

Patterson, Gottfried & unter 
Ltd., New York. 

Stuart, R. J., New Hamburg, N. Y. 

Tower, A. B.. Rockwell, Fla. 

Vandergrift Coupling Co., Evans 
ville, Ind 

Cranes 

oe. RB. Fs 


Brown Hoisting Mach. 
City 


Chicago Pneumatic Tool Co., Chi- 
cago, ° 

Cleveland Crane & Car Co., Cleve- 
land, O. 

Franklin Portable Crane & Hoist 
Co., Franklin, Pa. 

Maris Bros., Philadelphia, Pa. 

Niles- Bemerg- Pond Co., New York. 


Northern Engineering Works, De- 


troit, Mich. 
Pawling & Harnischfeger, Milwau- 
ee, Wis. 


Sellers & Co., Wm., Philadel., Pa. 
Whiting Foundry Equipment Co., 
Harvey, Ill. 








Crucibles 


Dixon Crucible Co., 
City, N 
Cupolas, and Ladies, Foundry 


Jos., Jersey 


Northern Engr. Works, Detroit, 
Mich. 

Obermayer Co., S., Cincinnati, O. 

Whiting Foundry Equip. Co., Llar- 
vey, i 

Cu ters, Milling 

Brown & Sharpe Mfg. Co., VProvi- 
dence, 

Cleveland Twist Drill Co., Cleve 
land, O. 

Gay & Ward, Athol, Mass. 

Ingersoll Milling Mach. Co., Rock- 
ford, , 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


N. J. 
Standard Tool Co., Cleveland, O 


Cutting off Machines 


Bement, Miles & Co., New York. 

Davis Mach. Co., W. P., Roches- 
ter, Bm. &. 

Franklin Mach. Wks., Vhila., Pa. 


Iiurlbut-Rogers Mach. Co., South 


Sudbury, Mass. 


Newton Mach. ‘Tool Wks., Vhila 
delphia, Pa. 

Niles Tool Works Co., New York. 

Pond Mach. 1001 Co., New York 

Cutting off Tools 

Armstrong Bros. Tool Co., Chi 


cago, 


Pratt & Whitney Co., Hartford, 
Conn. 

Cyclometers 

Veeder Mfg. Co., Hartford, Conn 

Di+mond Tools 

Dickinson, Thos. L., New York 


Vies, Sheet Metal 

Bliss Co., KE. W., Brooklyn, N. Y¥ 
Wold & Co., Torris, Chicago, Ill 
Dies, Threading, Opening 
Errington, I’. A., New York. 
Geometric Driil Co., Westville, Ct 


Jones & or Mch. Co., Spring 
field, 

Pratt & “Whitney Co., Hartford, 
Conn 


Drafting Machine 
Universal Drafting 
Cleveland, O. 
Drawing Boards and Tables 
Zacharias, kh. M., Brooklyn, N. \ 
Drawing Instruments 
Keuffel & Esser Co., New 
Drilling Machines, Bench 


Mach. Co., 


York, 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Pratt & Whitney Co., Hartford, 
Conn. 


Drilling Machines, Boiler 
Beush Daas Vool Co., Springtield 
Ma 
Bick kford 
cinnati, 
tement, Miles & Co., New 
Dallett & Co., Thos. H., 
Niles Tool Works Co., New York 
Pond Mach. Tool Co., New York. 


Drilling Machines, Multiple Spindle 

taker Bros., Toledo, O 

Itarnes Co., B. F., Rockford, 

arnes Co., W. F. & John, 
ford, Ill 


Drill & Cin 


Tool Co., 


York 
Phila., Pa 


Tl 
Rock 


Baush Mech. Tool Co., Springfield, 
Mass. 

tement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cincin 
nati, Oliio. 

Dallett & Co., Thos. H., Phila., Pa. 

Garvin Mach. Co., New York. 

Ilarrington, Son & Co., Edwin, 
Philadelphia, Pa. 

McCabe, J. J., New York. 

Newton Machine ‘lool Works. 
Philadelphia, Va. 

Niles Tool Works Co., New York 

Prentiss Tool & Supply Co., New 
York. 

Drilling Machines, Pneumatic 

Chicago Pneumatic Tool Co., Chi 
cago, q 

Cleveland Pneu. Tool Co., Cleve- 
land, Ohio. 

Phila. Pneumatic Tool Co., Phila 
delphia, Pa. 
& C. Co., Chicago, Ill. 

Standard ity. Equip. Co., St. 


Louis, Mo. 


Drilling Machines, Portable 
Dallett & Co., Thos. H., Phila., Pa. 
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Drilling Machines, Radial 

American Tool Wks. Co., Cin., O. 

Baush Mech. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cin- 
cinnati, Ohio. 

Cleveland Punch & Shear Works 
Co., Cleveland, ¢ 


Dreses Mach. 
Fosdick Mach. 


Tool Co., 
Tool Co., 


oO. 
0. 


Cincin., 
Cincin., 





Gang Co., Wm. E., Cincinnati, O. 

Harrington, Son & Co., Kkdwin, 

} Philadelphia, Pa. 

| Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New ork. 

Mueller Mach. Too! Co., Cincin., O. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 
York 

Reade Mchry. Co., Cleveland, 0. 

| Drilling Machines, Turret 

| Niles Tool Works Co., New York. 

| Quint, A. D., Hartford, Conn 

| Drilling Machines, Upright 

American Tool Wks. Co., Cin., O. 

Baker Lros., Toledo, i). 

Barnes Co., B. F., Rockford, Ill 

| Barnes Co., W. F. & John, Rock 

| ford, Ill 

| Bement, Miles & .o., New York 

| Cincinnati Mach. Tool Co., Cin., O. 

Davis Mach. Co., W. P.. Roches 
ter, N 

| Dwight Slate Mach Co., Hartford, 
Conn. 

Fosdick Mach. Tool Co., Cinein 
nati, © 


Gould & Eberhardt, Newark, N. J 


Harrington & Son Co., Edwin 
Philadelphia, Da 

Hill, Clarke & Co., Boston, Mass 

Hoefer Mfg. Co., Freeport, Ill 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O 

McCabe, J. J.. New York 

Niles Tool Works Co., New York 

New Hlaven Mfg. Co., New Ilaven, 
Conn 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York 

Sibley & Ware, South Bend, Ind 


Drills, Center 

Pratt & Whitney Co., 
Conn 

Slocomb & Co., J. T., 
4 


\. 


Hartford, 
Providence, 
Drills, Rail 


tjement, Miles & Co., 
Niles Tool Works Co., 


Drills, Ratchet 


New 
New 


y ork 
York 


Parker Co., Chas., Meriden, Ct 
Pratt & Whitney Co., Hartford, 
Conn 


Dust Collectors 


Allington & Curtis Mfg. Co., 3S: 


inaw, Mich 
Dynamos 
Akron Elec. Mfg. Co.,. Akron, O 
Cc & C Electric Co., New Yor) 
Crocker-Wheeler Electric Co., Am 
pere, J 
Eck Dynamo & Motor Co., Belle 
ville, N. J 
General Elec. Co New York 
Jantz & Leist Elee. Co., Cincin., O 
Northern Elec. Mfg. Co., Madison 
Is 
Robbins & Myers Co., Springtield, 
Ohio 
Roth Bros. & Co., Chieage, Tl 
Sprague Elec. Co., New York 
Triumph Elec. Co., Cincinnati, O 
Western Electric Co., Chicago, | 
Westinghouse Electric & Mfg. Co., 


Pittsburgh, Ma. 


Electrically-Driven Tools. 


Clark, Jr., & Co., Jas., Louisville, 
Ky. 

Electrical Supplies 

Akron Elec. Mfg. Co., Akron, O 

General Elec. Co., New York. 

Triumph Electric Co., Cinein., 0. 

Western Electric Co., Chicago, Il 

Westinghouse Klec. & Mfg. Co., 
Pittsburgh, Va 

Elevators 

Albro-Clem Elevator Co., Phila 


Pa. 

Iron Wks., Buffalo, N. Y. 
Williams & Co., Phila., Pa. 
Emery Wheels 
See Grinding Wheels. 


delphia, 
Howard 
Morse, 


Enclosures, Tool-room 
Merritt & Co., Philadelphia, Pa. 
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Engines, Gas and Gasoline 

Columbus Mach. Co., Columbus, O. 

Foes Gas Eng. Co., Springfield, O. 

Mietz, August, New York. 

New Era Iron Wks., Dayton, O. 

Oids Motor Wks., Lansing, Mich. 
*atterson, Gottfried & Hunter, 
Ltd., New York. 

Regal Gasoline Engine Co., Cold- 
water, Mich. 

Springfield Gas Eng. Co., Spring- 
field, ©. : 

Stover Engine 


Works, Freeport, 


I! 
Struthers, Wells & Co., Warren, 
a, 
Engines, Steam 
Buffalo Forge Co., 
Chandler & ‘Taylor 
apolis, Ind. 
Frick Co., Waynesboro, Pa. 
Rand Drill Co., New York. 
Struthers, Wells & Co., Warren, 
a. 
Engine Stop 
Consolidated 
New York. 
Exhaust Fans 
tuffalo Forge Co., Buffalo, N. Y. 


Exhaust Heads 
Burt Mfg. Co., Akron, O. 


Buffalo, N. Y. 
Co., Indian- 


Engine Stop Co., 


Fans, Electric 

General Electrie Co., New York. 

Northern Elec. Mfg. Co., Madison, 
Wis. 

Sprague Elec. Co., New York. 

Western Electric Co., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

File and Tool Holder 

Bowers, W., Waltham, 


Files and Rasps 
Barnett Co., G. & H., Phila., Pa. 


Geo. Mass. 


Etna Mfg. cCo., New York. 
Ilammacher, Schlemmer & Co., 
New York. 


Nicholson File Co., Provi., R. I. 

Piling Machines 

Cochrane-Bly Mach. Co., Roches- 
ter, N. Y¥. 

Fillers, Oil Can 

The Winkley Co., t:artford, Conn. 


Filters, Oil 


Burt Mfg. Co., Akron, O. 


Fittings, Steam 

Crane Co., Chicago, Ill. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O. 

Walworth Mfg. Co., Boston, Mass. 


Flexible Shafts 
Chicago Flexible 
cago, 


Shaft Co., Chi- 

Forges 

Buffalo Forge Co., 

Forgings, Drop 

Billings & Spencer Co., 
Conn. 

Williams & Co., J. H., Brooklyn, 
N. ¥ 


Buffalo, N. Y. 


Hartford, 


Wyman & 
Mass. 


Gordon, Worcester, 
Forgings, Hydraulic 


Wyman & Gordon, 
Mass. 


Worcester, 


Forgings, Steel 

Westmoreland 
burgh, Pa. 

Wyman &« 
Mass. 


Steel Co., Pitts 


Gordon, Worcester, 

Foundry Furnishings 

Obermayer Co., S., Cincinnati, O. 

Whiting Foundry Equip. Co., Har- 
vey, Ill 

Furnaces, Coal, Gas and Oil 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y 


Chicago Flexible Shaft Co., Chi- 
cago, Ill. 
Jacobson Mach. Mfg. Co., War- 


ren, Pa. 

Furniture, Machine Shop 

New Britain Mach. Co., New Brit 
ain, Conn, 

Gages, Recording 

Bristol Co., Waterbury, Conn. 

Gages, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 
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Gages, Standard 
Brown & Sharpe Mfg. Co., 


dence, R. I. 
Rogers, John M., Boat, 
Gloucester 


Drill Works, 


Provi- 


Gage & 

City, 
N. J. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb & Co., J. T., Prov., R. I. 

Starrett Co., L. S., Athol, Mass. 

Gas Producers 

Am. Gas Furnace Co., N. Y. 


Gear Cutting Machinery 

Bickford Drill & Tool Co., Cin., O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R., 


City. 


Dwight Slate Mach. Co., Hart- 
ford, Conn. 


Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gleason Tool Co., Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Harrington & Son Co., Edwin, 
Philadelphia, Pa. 

Newton Mch. Tool Wk., Phil., Pa. 


Niles Tool Works Co., New York. 

Whiton Machine Co., D. E., New 
London, Conn. 

Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Wks., Boston, Mass. 


Cleveland Gear Wks., Cleveland, O. 
Fawceus Mach. Co., Pittsburgh, Pa. 
Fellows Gear Shaper Co., Spring- 
field, Vt. 

Ganschow, Wm., Chicago, III. 

Gleason Tool Co., Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass. 


Hardinge Bros., Chicago, Ill. 
Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 

Horsburgh & Scott, Cleveland, O. 
New Process Raw Hide Co., Syra- 
cuse, N. Y. 
Nuttall Co., R. 
Philadelphia Gear Works, 

delphia, Pa. 
Simonds Mfg. Co., Pittsburgh, Pa. 


D., Pittsburgh, Pa. 
Phila- 


Turley, H. G., St. Louis, Mo. 

Gears, Molded 

Caldwell & Son Co., H. W., Chi- 
eago, 


Franklin Mfg. Co., Syracuse, N. Y. 

Greenwald Co., I. & E., Cincin., O. 

Poole & Son Co., Robt., Baltimore, 
Md. 

Gears, Rawhide 


Chicago Raw Hide Co., Chicago, 
Fawcus Mech. Co., Pittsburgh, Pa. 
New Process Raw Hide Co., Syra- 

cuse, N. Y¥. 
Nuttall Co., R. 


Gears, Worm 

Albro-Clem Elevator Co., Philadel- 
phia, Pa. 

Fawcus Mach. Co., Pittsburgh, Pa. 

Morse, Williams & Co., Phila., Pa. 

Nuttall Co., R. D., Pittsburgh, Pa. 

Simonds Mfg. Co., Pittsburgh, Pa. 


Graphite 

Dixon Crucible Co., Jos., Jersey 
City, N. Jd. 

Obermayer Co., 8., 


D., Pittsburgh, Pa. 


Cincinnati, O. 


Grinders, Center 

Heald & Son, L. S., Barre, Mass. 

Leland & Faulconer Mfg. Co., De- 
troit, Mich. 


Grinders, Cock 
Windsor Mach. Co., Windsor, Vt. 


Grinders, Cutter 
Adams Co., Dubuque, Iowa. 
Automatic Mach. Co., Greenfield, 
Mass. 
Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 
Garvin Machine Co., New York. 
Norton Emery Wheel Co., Worces- 
ter, Mass. 
Oesterlein Mach. Co., 
Pratt & Whitney Co., 
Conn. 
Rivett-Dock Co., 
Russell, R. M., 


Grinders, Disc 
Besly & Co., Chas. H., 
Hi 


Cincin., O. 
Hartford, 


Roston, Mass. 
Binghamton, N. Y. 


Chicago, 


Gorton Mach. Co., Geo., Racine, 
vis. 


Iroquois Mach. Co., Provi., R. I. 


Grinders, Drill 

Gorton Mach. Co., Geo., Racine, 
Vis. 

Heald & Son, L. S., Barre, Mass. 

Standard Tool Co., Cleveland, O. 

Wilmarth & Morman Co., Grand 


Rapids, Mich. 





MACHINIST 


Grinders, Tool 


Barnes Co., B. F., Rockford, III. 
Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Diamond Mach. Co., Prov., R. I. 
Gisholt Mach. Co., Madison, Wis. 
Iroquois Mach. Co., Provi., R. I. 
Landis Tool Co., Waynesboro, Va. 
Leland & Faulconer Mfg. Co., De- 
troit, Mich. 
Northampton 
Leeds, Mass. 
Oesterlein. Mach. Co., Cincin., O. 
Safety Emery Wheel Co., Spring- 
field, O. 
Whitney Mfg. Co., Hartford, Ct. 


Grinding Machines 

Besly & Co., Chas. H., Chicago, Ill. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Builders’ Iron 
dence, R. I. 

Diamond Mach. Co., Prov., R. I. 

Frasse Co., New York. 

Goodell-Pratt Co., 
Mass. 

Gorton Mach. Co., Geo., Racine, 


Ss. 
Greenfield Mach. Co., Greenfield, 
Mass. 
Hill, Clarke & Co., Boston, Mass. 
Irosuois Mach. Co., Prov., R. I. 
Landis Tool Co., Waynesboro, Pa. 


Emery Wheel Co., 


Foundry, Provi- 


Greenfield, 


Northampton Emery Wheel Co., 
Leeds, Mass. 
Northern Elec. Mfg. Co., Madi- 


son, Wis. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Prentiss Tool & Supply Co., New 
York. 

Russell, R. M., Binghamton, N. Y. 

Safety Emery Wheel Co., Spring- 
field, Ohio. 

Tanite Co.. Stroudsburg, Pa. 


Vitrified Wheel Co., Westfield, 
Mass. 
Wilmarth & Morman Co., Grand 


Rapids, Mich. 


Grinding Wheels 

Abrasive Material Co., Phila., Pa. 

Builders’ Iron Foundry, Provi- 
dence, R. I. 

Carborundum Co., Niagara Falls, 
N. ¥ 


Diamond Mach. Co., Provi., R. I. 
Hampden Cor. Wheel Co., Bright 
wood, Mass. 
Northampton 
Leeds, Mass. 
Norton Emery Wheel Co., Worces 
ter, Mass. 
Safety Emery Wheel Co., Spring- 
field, O. 
Tanite Co.. Stroudsburg, Pa. 
Vitrified Wheel Co., Westfield, 
Mass. 
serares 
Cleveland Stone Co., Cleveland, O. 
Lombard & Co., Boston, Mass. 


Emery Wheel Co., 


Gr 


Gun Barrel Machinery 

Rement, Miles & Co., New York. 
Diamond Mach. Co., Provi., R. J. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Reed Co., F. K., Worcester, Mass. 


Hack Saw Blades and Frames 
Diamond Saw & Stamping Wks., 
Buffalo, N. 


Goodell-Pratt Co., Greenfield, 
Mass. 

Hammacher, Schlemmer & Co. 
New York. 

Starrett Co., L. S.. Athol, Mass. 


West Ilaven Mfg. Co., New Llaven. 
Conn. 

Hack Saws, Power 

Diamond Saw & Stamping Wks., 
Buffalo, N.Y. 

Frasse Co., New York. 

Hoefer Mfz. Co.. Freeport, Ill. 


West Haven Mfg. Co., New Haven, 
Conn. 

Hammers, Drop 

Bement, Miles & Co., New York. 


Billings & Spencer Co., Hartford. 
Conn. 

Bliss Co.. E. w., Brooklyn, N. Y. 

Merrill Bros., Brooklyn, N. Y. 

Mossberg & Granville Mfg. 
Providence, R. I. 


Hammers, Pneumatic 
Chicago Pneumatic Tool Co., Chi 
“Pneumati@ Tool 


cago, 

Cleveland Co., 
Cleveland, O. 

Dallett & Co., Thos, H., Phila., Pa 

Phila. Pneu. Tool Co., Philadel 
phia, Pa. 

Q. & C. Co.. Chicago, Ill. 

Standard Ry. Equip. 
Louis, Mo. 


Co... 


Co., St. 








September 18, 1902. 





Hammers, Steam 


Bement, Miles & Co., New York. 
Bethlehem Fdry. & Mach. Co., So. 


Bethlehem, Pa. 

Cleveland l’'unch & Shear Wks. 
Co., Cleveland, 0. 

Pittsburg Shear Knife & Mach. 
Co., Pittsburg, Pa. 


Heating Machines, Automatic 
Am. Gas Furnace Co., New York. 


Heating and Ventilating Apparatus 
Buffalo Forge Co., Buffalo, N. Y. 


Hoisting and Conveying Machinery 


Brown Hoisting Mchry. Co., New. 
York. 


Caldwell & Son Co., H. W., Chi- 


cago, 
Eastern Mchry. Co., New Haven, 
Conn. 
Hunt Co., C. W., West New Brigh- 
ton, N. Y 


Link Belt Engineering Co., Phila- 
delphia, Va. 
Niles-Bement-Pond Co., New York. 


Hoists, Electric 

C & C Electric Co., New York. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & Harnischfeger, Mil- 
waukee, Wis. 

Sprague Electric Co., New York. 


Hoists, Hand 


Harrington, Son & Co., 
Philadelphia, Pa. 
Yale & Towne Mfg. Co., New York. 


Edwin, 


Hoists, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 
cago, 


Cleveland Pneumatic Tool Coa., 
Cleveland, O. 

Curtis & Co. Mfg. Co., St. Louis, 
JTO, 

Northern Engineering Wks., De- 
troit, Mich. 


Rand Drill Co., New York. 


Indicators, Speed 


Starrett Co., L. S., Athol, Mass. 


Indicators, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Injectors 

Lunkenheimer Co., Cincinnati, O-. 

Sellers & Co., Wm., Phila., Pa. 

Inspection and Tests 

Hunt Co., Robt. W., Chicago, III. 


Instruction Schools 
See Schools, Correspondence. 


Insurance, Boiler 
Hartford Steam Boiler Insp. & 
Ins. Co., Hartford, Conn. 


Jacks, Hydraulic 
Bethlehem Fdry & Mch. Co., So. 
Bethlehem, la. 


Watson-Stillman Co., New York. 


Keys, Machine 
Whitney Mfg. Co., Hartford, Ct. 


Key Seaters 

Baker Bros.. Toledo, O. 

Bement. Miles & Co., New York. 

Caldwell & Son Co., H. W., Chi- 
Cago, Ill. 

Chattanooga Mchry Co., Chatta- 
nooga. Tenn. 

Davis Mach. Co., W. P., Roches 
ter, XN. ¥ 


French ‘Mfg. Co., Kansas City, 
Kan. 

Mitts & Merrill, Saginaw, Mich. 

Lamps, Arc 


General islectric Co., N. Y. City. 
Western Electric Co., Chicago, TIP. 


Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 
Lathe Dogs 
Armstrong Bros. Tool Co., Chr 
cago, Ill. 
Co., Chas. H., Chicago, 


Besly & 
ll 


Harris & Co., Saml., Chicago, IIL. 


Hill Tool Co., Anderson, Ind. 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Lathe Feed 


Natonal Mach. Tool Co., Cin., O. 
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Lathes 

American Tool Wks. Co., Cin., O. 

Automatic Mach. Co., Greenfield, 
Mass. 


Auto. Mach. Co., Bridgeport, Ct. 

Barker & Co., Wm., Cincinnati, O. 

Barnes Co., B. F., Rockford, LIL. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bement, Miles & Co., New York. 

Bradford Mach. Tool Co., Cin., O. 


Bullard Mach. Tool co., Bridge- 
port, Conn. 
Davis Mach. Co., W. P., Roches- 


ter, XK. %. 
Diamond Machine Co., Provi., R. I. 
Fay & Scott, Dexter, Me. 
Flather & Co.. Nashua, N. H. 
Frasse Co., New York. 
Garvin Mach. Co., New York. 
Greaves, Klusman & Co., Cin., O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Lodge & Shipley Mch. Tool Co., 


Cincinnati, O. 
McCabe, J. J.. New York. 
New Haven Mfg. Co., New Haven, 


Conn. 
Niles Tool Works Co., New York. 
Pond Mach. Too! Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 
Prentiss Tool & Supply Co., New 
York. 
Reed Co., F. 
Schumacher & Boye, 
Ohio. 
Sebastian Lathe Co., Cincin., O. 
Seneca Falls Mfg. Co., Seneca 
Falls. N. Y 
Shepard Lathe Co., Cincinnati, O. 
Tanite Co., Stroudsburg, Pa. 


Lathes, Automatic Screw-Threading 
Automatic Macuine Co., Bridge- 
port, Conn. 
Lathes, Bench 
Faneuil Watch 
Mass. 
Waltham Watch 
field, Mass. 
Letters, Pattern 
Butler, A. G., N. Y. City. 


Levels 

Starrett Co., L. 

Lockers, Clothes 

Merritt & Co., Philadelphia. Pa. 

Narragansett Mach. Co., Provi- 
dence, R. I. 

Locomotives, Shop 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Lubricants 

Besly & Co., Chas. H., Chicago, Ill. 

Dixon Crucible Co., Jos., Jersey 
City, N. J 

Lubricators 

Lesly & Co., Chas. H., Chicago,IIl. 

Bowen Mfg. Co., Auburn, N. Y. 

Crane Co., Chicago, Ill. 

Lunkenheimer Co., Cincinnati, O. 

Machine Screws 

Atlantic Mach. Screw Co., Boston, 


E., Worcester, Mass. 
Cincinnati, 


Tool Co., Boston, 


Tool Co., Spring 


S., Athol, Mass. 


Mass. 
Worcester Mach. Screw Co., Wor- 
cester. Mass. 
Machinery Builders, Special 


American Fdry. & Mach. Co., 
Ifanover, la. 

Blanchard Mach. Co., The, Bos- 
ton, Mass. 


New York. 
Hartford, 


Gardam & Son, Wm., 

Pratt & Whitney Co., 
Conn. 

Simonds Mfg. Co., Pittsburgh, Pa. 

Stowell, J. A., Leominster, Mass. 


Machinists’ Small Tools 

Besly & Co., Chas. H., Chicago, Il. 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & Sharpe Mfg. Co., Provi- 
dence, 
Cleveland 
land, O. 
Hammacher, 

New York. 
McCrosky & Huber, Cincinnati, O. 
Patterson, Gottfried & Hunter, 

Ltd., New York. 

Sawyer Tool Mfg. Co., Fitchburg, 

Mass. 

Slocomb & Co., J. T., Provi., R. I. 
Starrett Co., L. S., Athol, Mass. 
Wyke & Co., J., E. Boston, Mass. 


i. ee 
Twist Drill Co., Cleve- 


Schlemmer & Co., 


Mandrels, Expanding 


Nicholson & Son, W. 
barre, 


H., Wilkes- 


Pa. 





Mandrels, Solid 


Cleveland Twist Drill Co., Cleve- 


land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 


Drill Works, Gloucester City, 
N. J. 

Standard Tool Co., Cleveland, O. 

Measuring Machines 

Rogers, John M., Boat, Gage 
Drill Works, Gloucester 

Micrometer Calipers 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb & Co., J. T., Providence, 
R. I 


& 


Starrett Co., L. S., Athol, Mass. 


Milling Attachments 

The Adams Co., Dubuque, Iowa. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

- smith Mfg. Co., Milwaukee, 


8. 
Oesterlein Mach. Co., Cincin., O. 


Milling Machines, Bench 


Faneuil Watch Tool Co., 
Mass. 

Will. Clarke & Co.. Boston. Mass. 

Waltham Watch Tool Co., Spring 
field, Mass. 


Milling Machines, Horizontal 
Adams Co., Dubuque, Iowa. 
Beaman & Smith Co., Prov., R. I. 
Bement, Miles & Co., New York. 
Franklin Mach. Wks., Phila., Pa. 
Hendey Mach. Co., Torrington, Ct. 


Boston, 


Ingersoll Mill. Mach. Co., Rock- 
ord, I 
Newton Mach. Tool Wks., Phila- 


delphia, Pa. 
Niles Tool Works Co., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Milling Machines, Plain 

American Tool Wks. Co., Cin., O. 


Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill,- Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 
Wis 

Le Blond Mach. ee 
Cincinnati, O. 

McCabe, J. J., New York. 

Oesterlein Mach. Co., Cincin., O. 

Prentiss Tool & Supply Co., New 


Tool Co., 


York. 
Whitney Mfg. Co., Hartford, Ct. 
Milling Machines, Portable 


Underwood & Co., H. B., 
delphia, Pa. 


Phila- 


Milling Machines, Universal 

American Tool Wks. Co., Cin., O. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co.. Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 

is. 


Le Blond Mach. Tool Co., R. h., 
Cincinnati, O. 

McCabe, J. J.. New York. 

Niles Tool Works Co., New York. 


Mach. Co., Cincin., O. 
New 


Oesterlein 

Prentiss Tool & Supply Co., 
York. 

Waltham Watch Tool Co., Spring 
field, Mass. 

Milling Machines, Vertical 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Garvin Mach. Co., New York. 


Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 

Newton Mach. Tool Wks., Phila- 
delphia, Da. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Quint, A. D., Hartford, Conn. 


Milling Tools, Adjustable 

Geometric Drill Co., Westville, Ct. 

Rogers, Boat. Gage & Drill Wks., 
John M., Gloucester City, N. J. 


Molds, Hammer and Vise Jaw 
Field, Chas. H., 


Providence, R. I. 





City, | 
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Molding Machines 
The Adams vo., Dubuque, lowa. 
Tabor Mfg. Co., Philadelphia, Da. 
Motors, Electric 

Akron Elec. Mfg. Co., Akron, O. 
C & C Electric Co., New York 
Crocker-Wheeler Co., Ampere, N. J. 
Eck Dynamo & Motor Wks., Belle 


ville, N. J. 
General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O 


Northern Elec. Mfg. Co., Madison 


is. 

Robbins & Myers Co., Springfield, 
Ohio. 

Roth Bros. & Co., Chicago, Ill 

Sprague Electric Co., New York. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, Ill 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Name Plates 

Franklin Mfg. Co., Syracuse, N. Y. 

Murdock Parlor Grate Co., 
ton, Mass. 


30s 


Nut Tappers 
See Bolt and Nut Machinery. 


Oil Cups and Covers 

Besly & Co., Chas. H., Chicago, Il! 
Bowen Mfg. Co., Auburn, N. Y 
Crane Co., Chicago, Il. 
Lunkenheimer Co., Cincinnati, O 
The Winkley Co., Hartford, Conn. 
Oils 


Besly & Co., Chas. H., Chicago, Ill. | 


Houghton & Co., E. F., Philadel- 
phia, Pa. 
Packing, Steam Joint 


Jenkins Bros., New York. 


Pans, Lathe 

New Britain Mach. Co., 
ain, Conn. 

Pans, Shop 

Kilbourne 
lumbus, 

Patents 

Baldwin, Davidson 
Washington, bD. C. 

Frothingham, N. L., New York 

Stevens & Co., Milo B., Washing 
ton, LD. C. 


Patterns, Wood 
Gobeille Pattern Co., Cleveland. O 
Lorentz & Evarts, Hartford, Ct. 


Pattern Shop Machinery 


New Brit 


& Jacobs Mfg. Co., Co 


& 


American Machinery Co., Grand 
Rapids, Mich. 
Raker Bros., Toledo, O. 


Fay & Scott, Dexter, Me 


Field, Chas. H., Providence, R. I 
Machinery Exchange, Chicago, II! 
Prentiss Tool & Supply Co., New 


York. 
Pipe and Fittings 
Crane Co., Chicago, Ill. 


Pipe Cutting and Threading 
Machines 


Curtis & Curtis Co., Bridgeport, 
Conn. 

Merrell Mfg. Co., Toledo, O. 

Oster Mfg. Co., Cleveland, O. 


Saunders’ Sons, D., Yonkers, N. Y. 
Wells Bros. Co., Greenfield, Mass. 


Pipe Fitters’ Tools 


Cleveland Twist Drill Co., Cleve 
land, ©. 

Saunders’ Sons, D., Yonkers, N. Y. 
Standard Too! Co., Cleveland, O. 

Planers 

American Tool Wks. Co., Cin., O. 
Belmer Mach. Tool Co., Cin., O. 
Bement. Miles & Co., New York 


fetts Mach. Co., Wilmington, Del. 

Cincinnati Planer Co., Cincin., ©. 

Detrick & Harvey Mch. Co., Balti 
more, Md. 

Flather Planer Co., Mark, Nashua, 


N. H. 
Garvin Mach. Co., New York. 
Gray Co., G. A., Cincinnati, O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Niles Tool Works Co., New York. 
New Haven Mfg. Co., New Haven, 
Conn. 
Pond Mach. Tool Co., New York. 
Prentiss Tool & Supply Co., New 
York. 
Sellers & Co., Wm., Phila., Pa. 


Whitcomb Mfg. Co., Worcester, 
Mass. 
Woodward & Powell Planer Co., 


Worcester, Mass. 
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Planer, Jack 


Armstrong Bros. Tool Co., Chi 
cago, Ill 

Planers, Portable 

Morton Mfg Co Muskegon 
Heights, Mich 


Planers, Rotary 


Bement, Miles & Co., New York 

Cleveland Punch & Shear Works, 
Cleveland, © 

Franklin Mach. Wks., Vhila., Da 

Newton Mech. Tool Works, Phila 
delphia, Va 

Pond Mach. ‘Tool Co... New York 

Presses, Hydraulic 

Bement, Miles & Co., New York. 

Watson-Stillman Co., New York. 


Presses, Power 


Automatic Mach. Co., 
Conn 


Bridgeport, 


Bethlehem dry & Mech. Co., So. 
Bethlehem, Da 

Bliss Co., Ek. W., Brooklyn, N. Y. 

Dill Mach. Co., T. C., Vhila., Pa 


Mossberg & Granville Mfg. Co., 
Providence, R 


Prentiss Tool & Supply Co., New 
ork 
Wold & Co., Torris, Chicago, Ill 
| Profilers 
Garvin Mach. Co., New York 


| Niles Tool 


Wight, | 


Pratt & Whitney 
Conn. 


Co., Hartford, 


Pulley Turning and Boring Machines 


American Tool Wks. Co., Cin., O 
Harrington, Son & Co., Edwin, 
Philadelphia, Va 


New Haven Mfg. Co., New Haven, 
Conn 


Works Co., New York. 


| Pulleys 

Caldwell & Son Co., H. W., Chi- 
cago, I 

Cresson Co., Geo. V.. Phila., Pa. 

Iioward Iron Wks., Buffalo, N. Y 

Poole & Son Co., tobt., Balti- 
more, Md 


| Watson-Stillman 


Reeves Pulley Co., Columbus, Ind. 


Pulleys, Friction Cone 

Evans Friction Cone Co., Boston, 
Mass. 

Pumps, Hydraulic 


Co., New York. 


| Punches, Hydraulic 


Bement, Miles & Co., New York. 
Bethlehem Fdry. & Mch. Co., So. 
Bechlehem, Pa. 


Watson-Stillman Co., New York. 


Punches, Power 


Bliss Co., E. W.., 
Bremer Mach. & 
mazoo, Mich 
Buffalo Forge Co., 
Cleveland l’unch 
Cleveland, © 


Brooklyn, N. Y. 
Tool Co., Kala- 


Buffalo, N. Y. 
& Shear Wks., 


Hilles & Jones Co., Wilmington, 
Del. 

Long & Allistatter Co., Hamilton, 
Ohio 

Pittsburg Shear Knife & Mach 
Co., Pittsburg, Pa 


Reade Mchry. Co., Cleveland, O 


Rack Cutting Machines 

Fellows Gear Shaper Co., Spring 
fleld, Vt. 

Le Blond Mach. Tool Co., R. 
Cincinnati, O. 

Reed Co., F. E., 


K., 


Worcester, Mass 


| Racks, Cut 


Fellows Gear Shaper Co., Spring- 
field, Vt. 

Nuttall Co., R. D., Pittsburgh, Pa. 

Simonds Mfg. Co., Pittsburgh, Pa 


Racks, Tool 


New Britain Mach. Co., New Brit 
ain, Conn. 

i 

| Reamers 

Chadwick & Co., G. B., Ports 
mouth, N. H 


| Cleveland Twist Drill Co., Cleve- 


land, O. 
McCrosky & Huber, Cincinnati, O. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Pratt & Whitney Co., 
Conn. 
Rogers, John M., Boat, Gage & 
ae Works, Gloucester City, 


Hartford, 


Standard Tool Co., Cleveland. O. 
Wells Bros. Co., Greenfield, Mass. 
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Reaming Stands 

Flather Planer Co., Mark, Nashua, 
i. 20 

Riveters, Hydraulic 

Bement, Miles & Co., 

Watson-Stillman Co., 


Riveters, Pneumatic 
Bement, Miles « Co., 
Cleveland P — 
Cleveland, 
Philadelphia Paeumatic Tool Co., 
Vhiladelphia, Pa. 
Q. & C. Co., Chicago, lil. 
Standard ity. Kquip. 
Louis, Mo. 
Riveting Machines 
Bement, Miles & Co., New York. 
Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 
Long & Allstatter Co., 
Ohio. 


Rods and Straps, Connecting, 

Cooke Machinery Co., New York. 

Standard Connecting Rod _ Co., 
Beaver Falls, Va. 


Roller and ‘Ball Bearings 


New York. 
New York. 


New York. 
Tool Co., 


Ce., &. 


Hamilton, 


American Ball Bearing Co., Bos- 
ton, Mass. 

Ball Bearing Co., Philadel., Pa. 

Mossberg & Granville Mfg. Co., 


Providence, R. 1.* 
Rolling Mill Machinery 


Cleveland Punch & Shear Wks. Co., 
Cleveland, O 


Diamond Drill & Mch. Co., Birds- 
boro, Pa. 

Dill Mach. Co., T. C., Phila., Pa. 

Hilles & Jones Co., Wilmington, 
Del. 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 


Safety Valves, Pop 

Crane Co., Chicago, IIL. 

Crosby Steam Gage & Valve Co., 
toston, Mass. 


Lunkenheimer Co., Cincinnati, O. 


Sawing Machines, Metal 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Nemtie Mach. ‘tool Works, Phila- 
delphia, Pa. 


Nutter, Barnes & Co., Boston, 
a ass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reade Mchry. Co., Cleveland, O. 


Schools, Correspondence 

Amer. School of Correspondence, 
Boston, Mass. 

Consolidated Schools, N. Y. City. 

International Correspond. Schools, 
Scranton, Pa. 


Schools, Technical 


Pratt Institute, Brooklyn, N. Y. 
Screw Machines, Automatic 
Co., Provi- 


Brown & Sharpe Mfg. 
dence, I 


Cleveland Machine Screw’ Co., 
Cleveland, Ohio. 

Dreses Mach. Tool Co., Cincin., O. 

Windsor Mach. €o., Windsor, Vt. 


Screw Machines, Hand 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Cleveland Mch. Screw Co., Cleve- 
land, 

Garvin Mach. Co., New York. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Pearson Mach. Co., Chicago, III. 

Potter & Johnston Mach. Co., 
Pawtucket, R. IL. 

Pratt & Whitney Co., Hartford, 
Conn. 

Warner & Swasey Co., Cleveland, 
Ohio. 


Windsor Mach. Windsor, Vt. 


Screw Machinery, Wood and Lag 
Baker Bros., ‘toledo, Ohio. 

Cook Co., Asa S., Hartford, Conn. 
Screw Plates 
Besly & Co., 


Co., 


Chas. H., Chicago, Il. 


Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 
Card Mfg. Co., S. W., Mansfield, 


Mass. 
Hart Mfg. Co., Cleveland. 0. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Oster Mfg. Co., Cleveland, O 
Wells Bros. Co., Greenfield, Mass. 


Wiley & Russell Mfg. Co., Green- 
Mass. 


field, 
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Second Hand Machinery 
ae 8 Machy. Co., U., Pittsburgh, 


Bowler & Co., Geo. H., Cleveland, 
Ohio. 

Carlin Mchry. & Supply Co., Al- 
legheny, Pa. 

Dawson, John H., Chicago, Ill. 

Fairbanks Co., Philadelphia, Pa. 

Garvin Mch. Co., New York. 

llill, Clarke & Co., Boston, Mass. 


Marshall & Huschart Mchry. Co., 


Chicago, a 
New York. 


McCabe, J. J., 
Niles Tool Works Co., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 7 
Prentiss Tool & Supply Co., New 
York. 

Reade & Co., Wm. A., Cleveland, 
Ohio. 

Toomey, Frank, Philadelphia, Pa. 

Wormer Machy. Co., C. C., Detroit, 
Mich. 

Separators, Oil 

American Tool & Mach. Co., Bos- 
ton, Mass. 

Shafts, Crank 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Shapers 

American Tool Wks. Co.,. Cin., O. 

Barker & Co., Wm., Cincinnati, O. 

Bement, Miles & Co., New York. 


Cincinnati Shaper Co., Cincin., O. 
lather Planer Co., Mark, Nashua, 
N. Il 


Garvin Mach. Co., New York. 
Heute Mach. Co., Tacvingsee, ~ 
Gould & E berhardt, Newark, 
Hill, Clarke & Co., Boston, ¥ ay 
Kelly Co., R. A., Xenia, Ohio. 
Morton Mfg. Co., Muskegon 
Hleights, Mich. 
New Hlaven Mfg. 
Conn. 
Niles Tool Works Co., 
Potter & Johnston 
Pawtucket, R. I. 
Steptoe & Co., John, 


Co., New Haven, 
New York. 
Mach. Co., 


Cincinnati, O 


Shears, Power 
tethlehem bdry. 
Bethlehem, Pa. 
Bliss Co., E. W., 
Bremer Mach. & 
mazoo, Mich. 
Buffalo Forge Co., 
Cleveland Punch 
Cleveland, O. 
Hilles & Jones Co., 
del, 
Long & Allstatter Co., 
Ohio. 
Pittsburg Shear Knife 
Co., Pittsburg, Pa. 
Reade Mehry. Co., Cleveland, O. 


Shears, Rotary 


& Mch. Co., So. 


= 2 
Kala- 


Brooklyn, 
Tool Co., 


Buffalo, N. Y. 
& Shear Works, 


Wilmington, 
Hamilton, 


& Mach. 


Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Ila. 
Detrick & Harvey Mach. Co., Bal- 


timore, Md. 
Shelving, Shop 


New Britain Mach. Co., New Brit 
ain, Conn. 

Slide Rests 

Reed Co., F. E., Worcester, Mass. 

Slotters 

Baker Bros., Toledo, Ohio. 

Bement, Miles & Co., New York. 

Betts Mach. Wks., Wilmington, 
Del. 

Dill Mach. Co., T. C., Phila., Pa. 

Franklin Mach. Wks., Phila., Pa. 

Garvin Mach. Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 


Niles Tool Works Co., New York. 

Speed Limit System 

Consolidated Engine 
New York. 

Sprocket Chains 

See Driving Chains. 

Stampings, Sheet Steel 

Federal Mfg. Co., Cleveland, O. 

Stamps, Letters and Figures 

Schwerdtle Stamp Co., 
port, Conn. 

Steel, Machinery 

Hermann Boker & Co., New York. 

International Steel & Mchry. Co., 


New York. 
Patriarche & Bell, New York. 


Stop Co., 


Bridge- 


Ward & Son, Edgar T., Boston, 
Mass. 
Steel, Sheet 
eoeeret Mf; g- Co., Cleveland, O. 
ard & Son, Edgar T., Boston, 
» * 
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Steel, Tool 

Hermann Boker & Co., New York. 

International Steel & Mach. Co., 
New York. 

Patriarche & Bell, New York. 

Westmoreland Steel Co., Pitts- 
burgh, Pa. 

Straightener, Hydraulic 

Bement, Miles & Co., New York. 

Watson-Stillman Co., New York. 

Straightener, Screw 

Towsley Mfg. Co., 
cinnati, O. 

Swaging Machines 

Excelsior Needle Co., 
Conn. 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Switchboards 

C & C Electric Co., New York. 

Triumph Elec. Co., Cincinnati, O 

Tapping Machines and a 


Baker Bros., Toledo, 
The Beaman & Sith: Co., Provi- 


John T., Cin- 


Torrington, 


dence, R. I. 
Bickford Mach. Tool Co., Cin., O. 
Cincinnati Mach. Tool Co., Cin- 
einnati, O 
Errington, F. A., N. Y. City. 
Fosdick Mach. ‘Pool Ce., ., 0. 
Garvin Mach. Co., New York. 


Geometric Drill Co., Westville, Ct. 
Pratt & Whitney Co., Hartford, 
Conn. 
Quint, A. D., 
Seneca Falls 
Falls, N. Y 
Taps, Collapsing 


Geometric Drill Co., 


Taps and Dies 

Besly & Co., Chas. H., 

Card Mfg. Co., S. W., 
Mass. 


Hartford, Conn. 
Mfg. Co., Seneca 


Westville, Ct. 


Chicago, III. 
Mansfield, 


Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Crane Co., Chicago, II1L. 

Hammacher, Schlemmer & Co., 
New York. 

Hardinge Bros., Chicago, III. 


Hart Mfg. Co., Cleveland, O. 
Morse Twist Drill & Mach. 
New Bedford, Mass. 


Ce., 


Oster Mfg. Co., Cieveland, O. 
Pratt & Whitney Co., Hartford, 
Conn. 


Standard Tool Co., 
Wells Bros. Co., Greenfield, 


Cleveland, O. 
Mass. 


Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Winter Bros. Co., Wrentham, 
Mass. 

Telephone System 

Clarke Anto. Telephone 


Switch 
Board Co., Providence, R. 1. 
Thread Cutting Tools 

Resly & Co., Chas. H., Chicago, III. 
Hart Mfg. Co., Cleveland, 0. 
Oster Mfg. Co., Cleveland, 0. 
Pratt & Whitney Co., Hartford, 

Conn. 

Rivett-Dock Co., 
Tool Holders 


Boston, Mass. 


Armstrong Bros. Tool Co., Chi- 
cago, 
Hill Tool Co. Anderson, Ind. 


McCrosky & Huber, Cincinnati, O 
Tools 


See Machinists’ Small Tools. 


Transmission Machinery 


Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson & Co., Geo. V., Phila., Pa. 

Link-Belt IEngineering Co., Phila- 
delphia, I’a. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Reeves Pulley Co., Columbus, ind. 

Traps, Steam 

Houghton & Co., E. F., Philadel- 


phia, Pa. 
Trimmers, Wood 


Amer. Mchry. Co., Grand Rapids, 
Mich 


Leland & Faulconer Mfg. Co., De- 
troit, Mich. 

Trolleys and Tramways 

a 4 Hoisting Machy. Co., S. Y. 

ty 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

—— > C. W., West New Brigh- 


Link. Balt Engineering Co., Phila- 
delphia, Pa. 

Maris Bros., Philadelphia, Pa. 

Yale & Towne Mfg. Co., New York. 





Trucks, Shop 
Towsley Mfg. 
cinnati, O. 
Twist Drills 
ag Twist Drill Co., Cleve- 


Co., John T., Cin- 


a... “ite Co., New York. 

Rina Mtg. C Schlemmer & Co., 
New York. 

Morse Twist Drill & M. Co., New 
Bedford, Mass. 

Standard Tool Co., Cleveland, O. 


Turret Machines 


American Tool & Mach. Co., Bos- 
ton, Mass. 

Automatic Mach. Co., Greenfield, 
Mass. 


Barker & Co., Wm., Cincinnati, O. 
Bradford Mach. Tool Co., Cincin- 


nati, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Bullard Mach. Tool Co., Bridge- 


port, Conn. 
Cleveland Mach. Screw Co., 
land, O. 
Dreses Mach. Tool Co., Cincin., O. 
Flather & Co., Nashua, N. H. 
Foster, Walter H., New York. 
Garvin Mach. Co., New York. 
Gisholt Mch. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
Jones & Lamson Mch. Co., Spring- 
field, Vt. 
Le Blond 7 Tool Co., R. 
Cincinnati, 
Lodge & Shipley Mach. Tool Co., 
Cincinnati, O 


Cleve- 


K., 


Niles Tool Works Co.. New York. 

Pearson Mach. Co., Chicago, Ill. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Warner & Swasey Co., Cleveland, 


Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Turrets, Carriage 

Fay & Scott, Dexter, Me. 
Universal Joints 

Baush Machine Tool Co., Spring- 


field, Mass. 

Gray & Prior Mach. Co., Hart 
ford, Conn. 

Valves 

See Steam Fittings. 

Vises, Drill 

Graham Mfg. Co.. Provi., R. I. 


Jacobson Mach. Mfg. Co., Warren, 


Pa. 

Vises, Metal Workers’ 

Hammacher, Schlemmer & (Co., 
New York. 

Hloward Iron Wks., Buffalo, N. Y. 


Jacobson Mach. 
Pa. 

Parker Co., Chas., 

Walworth Mfg. 


Vises, Pipe 


Curtis & Curtis Co., 
Conn. 

Saunders’ Sons, D., 

Walworth Mfg. Co., 


Vises, Planer and Shaper 
Cincinnati Planer Co., 
Hendey Mach. Co., 


Mfg. Co., Warren, 
Meriden, 
Co., Boston, 


Conn. 
Mass. 
Bridgeport, 
Yonkers, N. Y. 


Boston, Mass. 


Cincin., O. 
Torrington, Ct. 


Pratt & Whitney Co., Hartford, 
Conn. 

Vises, Wood Workers’ 

Hammacher, Schlemmer & (Co., 
New York. 

Wyman & Gordon, Worcester, 
Mass. 


Welding Machines 

Long & Allstatter Co., 
Ohio. 

Wire-Drawing Machinery 

Mossberg & Granville 
Providence, R. IL. 


Hamilton, 


Mfg. Co., 

Wire-Forming Machinery 

Automatic Mach. Co., Bridgeport, 
Conn. ,. 

Worm Hobbing [Machines 

Pratt & Whitney Co., 
Conn. 

Worm Milling Machines 


Hartford, 


Coemend Mach. Screw Co., Cleve- 

and, O. 

Pratt & Whitney Co., Hartford, 
Conn. 


Wrenches 
Coes Wrench Co., Worcester, Mass. 
Wrenches, Drop Forged 
—- & Spencer Co., 


Williams & Co., J. H., 
_ a 


Hartford, 
Brooklyn, 


























September 25, 1902. 


A New Profiling Machine. 

We illustrate herewith a new profiling 
machine brought out by the Pratt & Whit- 
ney Company, of Hartford, Conn. The 
hali-tone gives an excellent idea of the 
gcneral appearance of the machine, and 
the line engravings show the spindle and 


head construction and the arrangement of 


the driving gears 

The bed of the machine ts of stiff pro 
portions and provided with a tank for 
holding oil or other lubricant that may be 
used on the work. Two cabinets also are 
placed in the bed for holding cutters and 
cther tools. The table, which has a work- 
ing surface 12x15 inches and a movement 
of 23'4 inches, rests on one “V”’ and one 
flat way, as shown. An oil channel is 
formed around the table, and all lubricant 
is caught and returned to the tank below. 
The gears and racks, by means of which 
the table and saddle are moved, are made 
double and may be readily adjusted t 
take up any backlash 

The spindles are driven by spiral gears 
from the horizontal shaft shown at the 
back of the head, the cone pulley at the 
end of the shaft being belted direct from 
the countershaft. This cone runs on the 
outside of the driving shaft bracket, thus 


relieving the shaft of all strain due to the 


belt pull. The cone has three steps, th 
largest of which is 11 15-16 inches in 
diameter, and takes a 2'4-inch belt. Th 
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holes, are ground to size 




















FRONT VIEW. 





Che gear casing is oil tight and arranged 
to be filled with lubricant. The spindles 
may be run at a speed as high as 1,200 
turns per minute if desired, and as ball 


thrust bearings are provided at the sides 


— 

















FIG. I, A CORKSCREW AND THE WIRE BEFORi 
THE TWISTING 

of each gear, the spindles) will work 
equally well when running in either dire 
tion 

The head 
ment of 334 inches, are raised when not 
Kither 


which have a vertical move 


in use by stiff enclosed springs. 
head may be lowered and its cutter quick 
ly brought into position by operating a 
ever at the top. Lach head carries an ad 
justable bar cut out to receive the end of 
t locking bolt by means of which the head 
may be located in its proper position. Ts 
facilitate the adjusting of the bar a screw 
is provided which carries at its end a 
micrometer dial. Stop screw and nuts are 


a 
; 
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ple piece secured to the table, the pin is 
clamped in one of the sockets shown and 
kept in contact with the model while the 
former is being milled. After the former 
is completed the pin is changed to the op 
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ing of the same general design as the ma- 
chine illustrated. An oil pump with suit- 
able piping can be supplied for any of 
these machines when ordered, and a fric- 
tion countershaft can also be furnished. 


Spindle Gear 
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FIG. 3. VERTICAL SECTION OF MACHINE FOR TWISTING CORKSCREWS. 


posite socket and kept against the former 
while the cutter is operating on the work 

The saddle of this machine (called by 
the makers their No. 12 machine) has a 


movement of 2634 inches. The distance 


vetween uprights is 19 inches, and the dis 
tance from the top of the table to the bot 


tom of the saddle is 5'4 inches. The coun 
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FIG. 2 PLAN OF MACHINE 


also provided for stopping either head at 
any desired point. 

The right-hand head, it wil be noticed, 
is so arranged that the former or guide 
pin may be carried at either side of the 


spindle. In making a former from a sam- 


erican Machini 


FOR TWISTING CORKSCREWS. 


tershaft has tight and loose pulleys, 14 
inches in diameter and 3 inches face and 
should run at 175 turns per minute. The 
net weight of the machine is 2,650 pounds. 

A smaller size two-spindle and a single- 
spindle machine also are made, these be- 


A Machine for Twisting Corkscrews. 


BY JOSEPH V. WOODWORTH 

The machine here shown was made for 
twisting wire corkscrews of the type shown 
in Fig. 1. The wire before the twisting 

shown below thecorkscrew. Itis “looped” 
at one end and bent, while the other end is 
pointed. The cutting off of the length 
of wire and the pointing of one end are 
accomplished in one operation by means 
of two simple tools in the monitor; the 
tool used for pointing being a “needle” 
box tool, and the one for cutting off a 
“chopping” tool of a construction similar 
to a wire-cutting device described by a 
fellow contributor some time ago. The 
second operation on the wire lengths, that 
of bending and forming the “loop,”’ is 
done by hand, with a simple bending fix- 
ture not of sufficient interest to show here. 

The drawings of the twisting machine 


show its construction and little descrip 


t 
tion will be necessary. The machine con 
sists of, first, a body or main casting on 
which are four standards for bearings for 
two shafts. The pulley, clutch and small 
driving gear require no explanation. The 
wire is clamped between two jaws H H 
Fig. 3, the upper one of which is raised 
or lowered by the handle and two gears 
AA turning right and left screws. The 
mandrel or forming spindle XY is of tool 
steel finished to fit easily within the sleeve 
K, which in turn is fitted and keyed to 
turn with and slide back and forth within 
the main spindle ’ by a key at D. A 
handle at 7, fastened to the forming man- 
drel by the set-screw IV, keeps the man- 
drel stationary by a round-headed pin en- 
tering the back at Y, while the sleeve with 
the main spindle rotates and twists the 
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wire. 
T with a spring at the back at S$ and a 
handle at R to allow of its being forced 
back the 


This pin is located in the bracket 


when mandrel lever is to be 
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located in the center was the first to be 
applied to mechanical sewing, and was in 
troduced by Charles F. Weisenthal in Eng- 


land, where he secured a patent June 24, 
































turned 1755. The needle was intended only for 
When the machine is in use the work hand embroidery, and not until 1770 was 
/ 
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{ ND OF MACHINE FOR TWISTING CORKSCREWS 
1S located and clamped between the two | principi plied » SeW @Y” machine 
jaws H H, with the pointéd end lying in In is year 1 is Alsop patented a 
the slots L and M of the sleeve K and the ichine in England whicl d the dou 
spindle respectively, and the handle of _ bl ted needle for embroidering put 
the forming mandrel located and held by poses. The first officially recorded attem 
the pin 7, Fig. 3. The clutch lever is made in the | d States to construct a 
then pulled back and the spindle ’ and wing m the principle of tl 
the sleeve K rotate while the forming man rt thread and double-pointed needle was 
drel remains stationary, thus twisting the by John Gree gh, who built and pater 
wire around the mandrel to the shape ed a machi 1842. It was designed 
shown in the half-tone. The clutch lever 1 g er and « hard m 
is then pulled out and the machine is , an awl piercing a le in advances 
stopped, when Z is released and turned f the needl 
toward the left, thus drawing out th 
sleeve and mandrel and leaving the fin G 1g] ving ma ‘ ‘ 1 
ished corkscrew so that it can be removed ar atten ( cal stitching whi 
by loosening or raising the upper jaw H. eml d the f f rough-and 
Che mandrel and sleeve are then slid back Q t thread 
in position, another piece of wire is located ) prac posse d eV 
and the operations are repeated. ble points and Is editabl 
~— - in the hi f the industry 
Facts About Sewing Machine History. Invent ght ply tl d 
The recent Census Bulletin on Sewing crochet ( chanica eV y 
Machines contains some highly interesting Among t ! f English pate 
facts from which we extract the following: — offic S \ n found the « g1 
“The mechanical development of the ot a ng n tended to exe 
sewing machine has been almost wholly old er stitch which was pate ‘ 
confined to the United States and has been by TI I 2 t July 17 1790 Ch 
accomplished within the last half century machins fi mpt at mechanical 
The census of 1860 for the first time shows sewing, so f sa ficial record shows 
the statistics of sewing machine manufac nd this m more remarkable the fact 
ture. From the time the first sewing ma that many of the essential features of the 


chine patent was issued to John J. Green 
1900 the total 
the United 


and attach 


ough, in 1842, until the year 
number of issued in 
States on 


ments was 8,943, of which only 10 were 


patents 
sewing machines 


issued prior to 1850. 


“The double-pointed needle with the eye 


embodied .in 
These 


and may 


modern sewing machine are 
the design of the Saint machine. 
features are crude, it is true, 
been practical in their opera 
but the fact the hori 

feed plate, the 
on its end a vertically recipro- 


never have 


tion; remains that 


zontal overhanging arm 
carrying 


cating straight needle, and the intermittent 


history I e 1 
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Howe, Jr., September 10, 1846, technically 
marks the beginning of the industry in 
the United States. At this time the sew- 
ing machine was still in the experimental 
stage, and it was not until several years 
later that its manufacture became an estab- 
lished industry. 


“It is not known that any of Howe’s 
machines were ever put upon the market. 
In his application for renewal of patent 
he only claims to have built three ma- 
chines, and one of these was deposited as 


a model in the United States Patent 
Office.” 

Few are aware of the extent of the ex- 
port trade in sewing machines. From 


tables in this bulletin we learn that for the 
decade ending 1900 the total value of these 
exports exceeded $30,000,000. 





Cataloging Small Machine Parts. 
BY L. P. ALFORD. 

In large factories producing a varied 
line of similar machines, such as sewing 
machines, typewriters or shoe machines, 
one of the problems which comes before 
the superintendent of production is to 
make use as far as possible of the stock 
of small parts such as screws, pins, nuts, 
etc., in new designs and thus avoid du- 
plicating these stock parts on new ma- 
chines, and under new names or numbers. 

The advantages of this course are ob- 
vious, but to obtain them data regarding 
what parts are stock must be placed at 
the disposal of the designers and drafts- 


men, One of the three following systems 
for furnishing these data is generally 
used: A sample board may be arranged 


having the small parts attached in a more 
or less systematic manner, either with or 
without notes, giving their general dimen 
sions and names or numbers; or a list may 
be prepared to be blueprinted or otherwise 
duplicated, giving the general sizes of the 
small parts in tabular form with or with- 
out a reference drawing showing the gen- 
eral outline; or again, a book either blue- 
printed or printed in some other form may 
be made having the parts arranged ac- 
cording to kind and size with dimensions 
given in tabular form under letter head- 
ings, these same letters appearing as di- 
mensions on a reference drawing at the 
top of the sheet. 

The sample board, while convenient for 
a few parts, is very limited in its range, 
is not portable, is bulky and awkward to 
handle and is unhandy to keep up to date, 
since the insertion of a new sample in its 
proper place may mean the moving of an 
entire row of samples already: attached. 
The list or book is an improvement on the 
sample board, it being easily carried about 
and ample to contain all of the data which 
are at hand when it is prepared. 
ever, corrections and changes cannot read- 
ily be made, and when it is necessary to 
make additions oftentimes they cannot be 
entered in their proper places. Further- 


more, there is a certain inconvenience in 


How-. 
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picking out the dimensions because it is 
necessary to note the letters on the draw- 
ing at the top of the page, the letters head- 
ing the various columns, and finally the 
dimensions wanted, making three opera- 
tions where one only should be necessary. 

In view of the disadvantages of the sys- 
tems outlined, the following system of 
cataloging and arranging the data regard- 
ing the small parts of about 150 machines 
brought together under one management 
by a series of consolidations was devel- 
eped: 

Nine general classes, called lists, were 
established and each was given a symbol. 
Seven of these cover the screw machine 
work: Screw List (SL), Nut List (NL), 
Pin List (PL), Stud List (St’d L), Wash- 
er List (WL), Roll List (RL), and Col- 
lar List (CL). The other two are the 
Spring List (Sp’g L)and Wrench List 
(Wr’h L). Each part considered entered 
some one of the nine lists and was given 
a number by which it is known in all rec- 
ords and which is stamped upon the part 
itself. The advantage of the symbol lies 
in shortening the designation used on 
drawings, etc, A part can be called for 


as “21SL,” which is shorter than “21 
Screw List.” 
The numbers were started at 1, the 


upper limit being considered 10,000, as at 
that point it would be necessary to stamp 
five figures upon the parts, which is im- 
practicable in many cases. This range is 
ample for the largest list. The screw list 
contains practically 1,500 parts. 

To show how many parts of a machine 
fall into the nine lists, a new machine re- 
cently cataloged, which is representative 
in its general design of a large class, con- 
tains 152 parts, of which 91 were cataloged 
in the lists, or about 60 per cent. 

The data relating to all the parts num- 
bered and listed in the nine general lists 
were collected and arranged in a card 
catalog, each card being devoted to a 
single part and being practically a detail 
drawing of that part. 

The cards are of standard size, 4x6 
inches, and printed with a uniform head- 
ing (see Fig. 1). This heading is for 
indexing purposes mainly, the cards being 
filed in groups according to style, and 
these groups according to size, the smaller 
in front. The data following the word 
“Material” furnish an additional dimen- 
sion in some cases, as will be shown 
later. The use of the list and list number 
has been described. 

Upon these cards were printed cuts 
which are practically detail drawings of 
the various styles of screws, etc., with the 
dimensions left off, as shown in Figs. 2 
and 3. The plates used in printing these 
cuts were made from an ordinary inked 
drawing on bond paper. The data were 
then filled in upon these cards from the 
detail drawings, as in Fig. 4, which illus- 
trates a finished card. This card is in 
reality a detail drawing, made in an inex- 
pensive manner, being, however, in some 
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cases, disproportionate and to no scale. 
These latter features constitute no disad- 
vantage—the dimensions only being fol- 
lowed. The number of dimensions was 
kept as small as possible, only such being 
given as are absolutely necessary. For 
example, in Fig. 4 the size of the head of 
the hexagon head cap screw is given by 
the size of stock following the heading 
“Material.” 

If the cards are made of a good quality 
of paper it is an easy matter to make 
freehand changes in the cuts and thus 
adapt them to special cases. 

The cuts covered the general styles of 
parts in the lists, the following being the 
most important: 

Screws.—Round head cap, square head 
cap, hexagon head cap, flat head cap, 
round head shoulder, square head shoul- 
der, hexagon head shoulder, square head 
set, headless set, thumb, adjusting. 

Nuts.—Hexagon, square, collar, slabbed, 
spanner. 

Pins.—Dowel, fulcrum, cotter, spring. 

Springs.—Tension, compression, torsion. 

Washers.—Finished, punched. 

Rolls.—Cam, solid, straight. 

Collars.—Set-screw, taper pin, distance. 

Studs.—Collar, fulcrum, dowel. 

Some difficulty was encountered in ob- 
taining specific names for the various 
styles of parts. No authority could be 
found which attempted to treat of these 
small parts in detail and name them in a 
systematic manner. The nomenclature 
used by machine screw makers in their 
catalogs is not uniform, and many styles 
of screws, nuts, etc., illustrated in such 
catalogs are not specifically named. 

The catalogs of manufacturers who 
name their parts in detail, as of sewing 
machines and shoe machines, contain 
many contradictions—using the same name 
for different styles of parts and, in some 
cases, several different names for the same 
style. 

This problem was finally solved by estab- 
lishing a series of names for the styles of 
parts in the nine classifications, having 
these as consistent and uniform as pos- 
sible, using the names found in catalogs 
of machine screw manufacturers as a 
basis. 

The two following arbitrary rules were 
found necessary at the outset: 

“All parts usually considered as either 
screws or studs, having a screwdriver slot 
or wrench head and not entering the 
classification of pins, shall be listed in the 
Screw List. All other such parts shall 
enter the Stud List.” 

“All parts usually considered as either 
studs or pins and having a threaded por- 
tion shall enter the Stud List. All such 
parts not having a threaded portion shall 
enter the Pin List.” 

There are several distinct advantages of 
this card system over the other three de- 
scribed. First, perfect elasticity. Any 
number of data, many or few, can be cared 
for; new material can be added, obsolete 
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material destroyed or changes made with 
the greatest ease and perfect indexing 
maintained throughout. Second, utility. 
The data wanted can be very easily found, 
and being in the form of a detail drawing 
are much more easily and quickly grasped 
by designer or draftsmen than if in tabu- 
lar or list form. Third, constant access- 


ibility. If as in the case described, sev- 


- _ 





STYLE 
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LIST NO. LIST 
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tions and corrections is very slight after 
the file is established. 

The cost of installing such a system de- 
pends upon the condition of the original 
data. If these can be taken from detail 
drawings the expense is slight compared 
with the cost of measuring model or sam- 
ple pieces. The cost of the cards, ready 
to use, averages about $2.85 per thousand; 
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FIG. 3 UNDIMENSIONED DRAWINGS 
OF PARTS LISTED 


STYLE HEX. HD. CAP SCREW 
SIZE 4-33 U.S.S. x 134 
LIST NO, 25 
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FIG, 4. A CARD FILLED IN 


eral duplicate catalogs were to be made 
out for use in the drawing rooms of sev- 
eral factories (the data for keeping them 
up to date to come from a central office), 
the card catalog can be corrected without 
being returned, thus leaving it always ac- 
cessible and ready for use. Fourth, in- 
expensive maintenance, The cost of addi- 


$2 for the card with printed heading, 25 
cents for the plate to be used in printing 
the cut, and 60 cents per thousand im- 
pressions for printing the cut. 

The spacing of the printed heading 
should correspond with the _ spacing 
of the typewriter which is to be used 
This will save enormously in the time of 


writing. In our experience a good stenog 
rapher can write about 1,000 cards pet 
week, putting on all data, except the ver 
tical dimensions on the cut. 

In case it does not seem advisable to g 


to the expense of getting a plate and print 


ing a quantity of cards where only a few 
are needed, this small lot can be printed 
easily and cheaply by using the wax paper 
stencil process or any of the standard 
duplicating processes w \ idmit of 
the use of drawing trum ents in making 
the origi 
This Sane vy ( 1 can be de 
veloped to catalog er general parts 
which do not ente1 the nine ts, a 
pulley ge bushings rods, hand 
wheels, ete The card can be used with 
the printed heading as shown in Fig. 1, 
u stea ft having ed cut, make 
i reduced OT I I litable ei 
paste upon the « from. thi ginal 
tracing or bond-pap iwing Chese re 
duced prints can | le witl 1 nega 
tive by placing the ed paper in the 
camera in place of the plate and printing 
direc ly fr It ( \ gy, tl ( f the 
camera making the reduction \ print 
314x5 inches will go nicely on a 4x6-inch 
card, and if this is reduced from a 16x24 
nch drawing 1 readable to a person 
with norn visio1 If a person is unable 
to read the figures when thu reduced, a 
reading gla will cure the difficulty, or 
reference can be made to the file of orig 


ing the style and general outline and giv 
ing the name and numbet his difficulty 
is not great, as most of the pieces which 
it would be advisable t oO catal g are de 


tailed on 12x16-inch drawings, or even 
smaller, and a 3'4x5-inch reduced from 
this size readable by anyone 

This method of cataloging the parts in 
dicated is rapid and inexpensive, and it 
has all of the advantages brought out in 
e screws, ef{c 


connection W 


The rule which was followed in select 


ing parts to enter these catalogs is 
“Place in the catalogs all parts which are 
of such a general character that they may 
be used in future designs.” In case there 
is a question as to the advisability of put 
ting me particular part into the cata 
og. 1 etter to err by putting it in than 
by leavit t out, a ften such qu n 
ble ] ire 1 y of! I red n 
new desig 


Municipal Insurance Against Unemployment. 


At the recent meeting of the American 
Assoc for tl \dvancement of S 
ence, He J. Hara of the Department 
f Labor, Washington, D. C., read a pay er 
with tl b itle which ummarized 
by Science t vi 

The four cases which force the work 
ingman involuntarily to become a burden 
to society are accident, sickness, general 
invalidity and lack of employment. The 


first three of these have been more or less 


17 


successfully removed from the field of 
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charitable effort and relief for them placed 
attempts are 

European 
»mployment 


basis of insurance; 


various 


on the 


now being made in 
countries to place relief for 
on.a like basis. 

“The first attempt 


was made in the city of Bern, Switzerland, 


to accomplish this 


in 1893, by establishing a municipal office 
for voluntary insurance against unemploy- 
ment. The plan finally adopted was to 
charge the members of the Fund the sum 
of fifty centimes per month as dues, and 
in case of a member becoming unemployed 

through no fault of his during 
the months of December, January and Feb- 


own 


ruary, he was paid one and one-half francs 
(or two francs if others were financially 
dependent on him) per day for a period 
not exceeding sixty days. With modifica- 
tions to suit local conditions, similar funds 
have established at 
and Bologna; the four funds have mem- 


been Basel, Cologne 
berships ranging from 160 to 1,200 persons 
each; the insured persons pay between 13 
and 30 per cent. of the total cost of the 
insurance, the deficit 
tributions of private persons an 1 municipal 


being met by con- 
subsidies 

“In August, 1901, the city of Ghent, 
Belgium, adopted the plan of increasing, 
under certain conditions, by 50 per cent. 
the out-of-work benefits paid by the trades 
The 
plan has met with favor in other localities 
and is used by the city of Dijon, France, 
and the province of Liege, Belgium. About 


unions of the city to their members. 


13,000 persons are now insured under this 
system.”’ 





Echoes from the Oil Country. 
HABITS. 

That anything that produces a larger 
output in the shop is of importance no one 
will deny. It would seem to follow that 
things are of importance in proportion 
to the effect they produce on the output. 
We often read of fuel 


where a saving of 5 or 10 per cent. over a 


tests in economy 
competitor is enough to go before the pur 
chaser with as not only very desirable but 
almost the difference between success and 
failure. 

In looking around for ways to try to 
keep up with the procession | have found 
that the human element is there and must 
be taken into account. 

In the late practical demonstration of 
theories due to a difference in practice be- 
tween this country and Spain we used to 
hear a great deal about “the man behind 
the gun,” and it is pretty well recognized 
that the 
the rest of the machine shop equipment is 
factor as the machine he 


“man who runs the lathe’ and 
}uSt as large a 
runs is 

Of course we know this—everybody does. 
\\ ¢ all 
about it. 
get we know it and often go on just as 


know about it, and we know all 


We know it so well that we for- 


though we didn’t know very much about 
it. I am speaking now of the men in the 


shops, us fellows whose business it is to 
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do things and keep on doing them. We 
are not the only sinners though, as the 
people who design the machines we oper- 
ate sometimes forget it is going to take 
anyone to run them. 

If there is one thing more important 
than another in our way of doing things, 
habit is that thing. 

One of the most striking remarks I’ve 
heard for a long time was when a young 
man very quietly and decidedly told me 
he hadn’t any habits. 

“You don’t mean habit in the broadest 
sense by that,’’ I remarked, “but the evil 
and disagreeable ways that some people 
fall into.” 

“IT mean that I am entirely without a 
I’ve made up my mind 
and have 


habit of any kind. 
that I would not be a 
always watched myself closely, and now I 
can say that I am absolutely without a 
habit.” 

He appeared sane, and spoke with the 


slave 


air of a man who believed what he said. 
It was my busy day and I had no time to 
argue or investigate; also he was young 
and had time to learn some things. 

I thought “Strange, if true,” and won 
dered if he was right or left handed, which 
eye he shut when he squinted at some- 
thing, and how he did the hundred and 
one little things we never think about, 
yet do every day and always in the same 
way unless something interferes. 

That little lathe used to have not much 
to do and the first one to run it steady 
was a boy who had never run a machine 
before, except to do some drill press work. 
When I was put in charge of a night gang 
I had to have a man on it, and the fun 
began at once. 

The lathe was old, and at some time the 
screw and nut on the cross carriage had 
given out and some “enterprising genius” 
had put in new ones. To save time and 
trouble, he had used a 34-inch right-hand 
tap to tap the nut and tnen made the 
screw to fit it. 

The man I put on that lathe had been 
at the business long enough so that he 
had several habits, and one was the habit 
of supposing that all these screws are left- 


handed and acting accordingly. 

When the first spoiled job was shown to 
I told him to go a little for a 
night or two, until he got used to it. As 


me slow 
the job he was on was only turning he did 
fairly well, but by and by along came a 
job of thread cutting, and then there was 
music. 

“Come over here a bit, will you, boss? 
I’m in a peck of trouble, that ——- —— 
—— (It would really make very improper 
reading, but the experience of my brother 
tell 
sounded) screw ought to be in —— (a 


machinist will him just how it 
place where good machinists will be very 
scarce) along with the man who put it in, 
and the man that allowed him to do it 
ought to keep them company.” 

This was not meant as a reflection on 


me, as he well knew I had nothing to do 
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with it, but showed me that something 
very disagreeable had happened. 

Those threads were a sight—jammed in 
at the point, gouged in at the end, full of 
humps and hollows. 

“You just try one; that will show you 
better than anything I can say,” said the 
man. I did and nearly wished I hadn't. 
With it firmly fixed in my mind that the 
the the usual, I 
In doing this I found that the 
the tailstock to 
I had been used 





screw was reverse of 
started up. 
shipper pulled toward 
start up. Abomination! 
to its going the other way; still, as I had 
not done machine work for between four 
and five years, I guessed it wouldn’t mat- 
ter much. 

The thread was to run up to that file 
mark and I would draw the tool out just 
on the line, at the same time with a swift, 
graceful sweep of the arm reverse the 
lathe just as the tool quit cutting. 

Here we are at the mark and the time 
for action is here; a quick whirl of the 
handle and a jerk on the lever and—snap, 
bang, dodge. Habit helped me to throw 
the belt off the cone before the face-plate 
got a chance to try to chew the tool-post 
block up, but broken thread 
tool, and around on the floor somewhere 
is the piece I was using to illustrate my 
freedom from habit and to show the other 
fellow how to cut a thread. The reason 
I hadn’t pulled the shipper in two was be- 


there is a 


cause it was a good strong one. 

I found that if I got to watching the 
tool cutting I was not even sure of pulling 
the shipper the right way, and even after 
the lathe had stopped I could not give the 
handle the right turn to withdraw the tool 
without a distinct effort of mind. 

I had a new nut and screw made. It 
was made on that lathe and it took an 
awful time to get it done. I think most 
of the time the man pulled the lathe by 
hand, and he would stop and study a while 
at each end of the run before moving the 
handle. We got it in before morning, and 
I hid the old screw and nut and reported 
the change to the superintendent and also 
explained it very carefully to the boy who 
ran the lathe days. He had all sorts of 
fun with his work for a time and tried 
hard to find the old screw and nut—said 
he was willing to put them on for days 
and let us use the other ones for nights 
if we wished. 

I don’t believe there are many shops 
that would tolerate such a screw very long, 
but where is the lathe man who has not 
at some time gotten into trouble because 
of the uncertainty as to which way the 
tailstock screw works. 

In some shops it is considered of much 
greater importance to have the driving 
belts straight and the backing belts crossed 
than it is to have the forward motion of 
the lathe caused by a forward push of the 
shipper. In somé places even a little 
time or expense in putting up the counter- 
shaft is allowed to decide the matter. 

For myself I believe that all machines 
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ticle, such joints average a strength of 
nly one-fifth the strength of the rim, and 
no joint of this kind can be designed that 
will have a strength greater than one 
fourth the strength of the rim. 

If this wheel had at normal speed a fac- 
tor of safety of 12 in the rim, then with 
joints of maximum strength the factor of 
safety in the joint would be only 3 on 
strength or 1.73 on speed. That is, an in 
crease 1n speed of 73 per cent. would burst 
the wheel 

The wid 
apparent factor of safety of 72 on strength 


gulf in this case between the 


and the real factor of safety of 1.73 on 
speed is appalling. This is, however, only 
another warning that things are not al 
ways as they seem 


\s a matter of fact, few wheels have a 


on speed. 


margin of safety of 73 per cent 
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closed. We leave the explanation of this 
to our engineer friends.—Bulletin of the 
Fidelity and Casualty Company 





Evening Drawing School Methods. 
BY ROY JOHN HANNON. 

Much has been said and written about 
high schools, correspondence schools and 
colleges and their relation to mechanical 
draftsmen and engineers, but I have seen 
but little discussion of that extremely im- 
portant branch of our school system—the 
evening drawing school—which, I am in- 
discussion and 


think, needs 


My experience in this depart- 


clined to 
thought 

ment of education is limited to four years 
—two years as student and (several years 
later) two years as teacher—but this ex- 
perience has left me with the decided im 
that the generally em- 


pression system 


Sronze Bushing 
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MODIFIED DESIGN 


In the accident at the Amoskeag Mills, in 


which a 30-foot wheel wrecked the build- 
ing, killed two girls and badly injured the 
proved 


assistant engineer, the evidence 


that an increase in speed of only 20 per 
cent. caused the disaster. Many wheels 
in use to-day are running on a narrower 


this. 
It will now be understood why racing is 


margin than 
so frequently a cause of flywheel accidents. 
Some slight accident to the governor or 
valve gear of the engine occurs, and away 
goes the wheel, causing a costly if not 
The the rim in- 


so rapidly with increase of speed 


fatal wreck. stress in 
creases 
that sound wheels, amply safe at normal 
speed, go to pieces without warning, and 
apparently without cause 

An interesting feature of such accidents 
is that frequently the engineer is found 
and the throttle valve 


dead at his 


post 


Scale full size 


FOR 
ployed could be improved. It is the com- 
mon and almost universal practice in these 
classes to follow, in a 
though in less detail, the courses laid out 
This practice, I maintain, 


general way, 
for day classes. 
is wrong, for the conditions met are essen- 
tially different from those in day classes. 

The average day-school student comes, 
say, to the Manual Training High School 
with a mind trained to think more or less 
abstractly, and an imagination supposedly 
already awakened. His mind is still young 
and plastic, and he has plenty of time to 
He is 


reasonably certain of four school years 


develop it outside of school hours. 


ahead of him during which his education 
may be built up step by step according to 
a definite, carefully arranged system. 

Not so the evening school student. He 
may be sixteen, eighteen, twenty-five or 


forty years old. His education may have 


For general design follow this head. 


EVENING DRAWING CLASSES. 
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stopped anywhere from the first year in 
grammar school to the last year in high 
school (and I even taught one graduate 
of Harvard), or he may have “just landed” 
and know only a hopeless jargon of broken 
Some at school six 


English. can 


months, some a year; the percentage that 


stay 


graduates is small indeed. 

Ought the course for these men to be 
If the 
exactly 


the same as for the day classes? 
day-school turned 
backward it would come nearer filling its 
mission. As an illustration of what may 
be the needs and objects, let us consider 


course were 


three students—one an apprentice in a ma- 
chine shop who finds himself unable to 
read a drawing properly, another a young 
fellow who aspires to become a draftsman 
already started in the 


( possibly he is 





office), and the third a_ thirty-year-old, 
,* 
io“ 
“1+ —> 





Changes: Provide for 3-step cone—6% x 2% x 4 diam., 1% face; adjustable front bearing; No. 1 Morse taper in front end of spindle. 


Remarks: 


first-class journeyman who suddenly finds 
it necessary to direct the work of others 
and explain the drawings to them. All 
these men start to the same school (and 
what night school has not as typical a 
group?). 
in the 


To meet the needs of this class 
best possible manner is a_ hard 
problem, and cannot be disposed of by a 
moment’s thought or the ever-ready, “Fol 
low the general course of some good high 
school or standard text book.’ What these 
men want, individually and collectively, is 
the ability to read a drawing swiftly, ac- 
curately and with absolute confidence. 
Even the young draftsman’s most crying 
need is the ability to read surely and 
keenly the drawings and sketches handed 
him to follow. 

I believe that a good course modeled 


after the idea that outlines the following 


























September 25, 1902. 
would come nearer the evening-school idea 
than at present commonly obtains: 

OUTLINE OF A THREE YEARS’ COURSE. 

First Year. 

(1) Freehand Sketching.—This 
ing only covers a short exercise in free- 
hand outline sketching of simple models 
and patterns, principally for the purpose 
of showing what a drawing is, and as an 


head- 


introduction to machine sketching which 
comes later. 

(2) Detail Drawings.—A pretty thor- 
ough course in detail drawings of patterns 
and machine parts, explaining the proper 


uses of figures, arrow-heads, witness lines, 


center lines, conventional signs, finish 
marks, etc.; also a clear explanation of 
the uses of the draftsman’s tools, espe- 


cially the triangles and their many com- 
binations for various angles. 

(3) 
assembled drawings with a clear idea of 


Assembled Drawings.—The uses of 
what they are to show, by means of a sim- 
ple practice. 

(4) Machine Sketching.—Principally to 
teach how to figure a sketch properly, and 
the proper care of sketching pad or paper; 
use of section lined paper and of carbon 
paper for duplicate sketching. 

Second Year. 

Projection, isometric and cabinet; inter- 
section and development; the first prin- 
ciples of gearing. 

Third Year. 

(1) Conclusion of the gearing course. 

(2) Modified machine design. 

This seems a logical enough drawing 
course for the peculiar needs of an even- 
ing school. A majority of the students 
get what they most desire at once. The 
mechanical drawing interests them and in- 
duces them to inquire further, so some of 
them come another year and are given the 
brief theory of what they have learned and 
practiced for a year. The completion of 
the gearing course, the prospects of real 
designing and a diploma induce them to 
come a third year. 

The apprentice learns to read his draw- 
ing, and practices daily, and when he has 
gotten far enough along in his shop work 
to ask questions, the second year’s work 
of theory comes in; and as he approaches 
‘modified design” 
teaches him to make suggestions or im- 


the end of his time the 


provements in the work before him, there- 


by better fitting him for journeyman’s 
wages. In a broad sense the same de- 
velopment may be traced in the young 


draftsman and in the foreman. I am not 
aware that such a has 
taught, but if it has I know the results 
would be interesting to hear about. 

When I speak of “modified design’ I 
have in mind an idea carried out in one 
of the New England high schools, with 
The illustration gives 
Say the boy 


course ever been 


excellent results. 
an example of these studies. 
is given the headstock of a lathe, or the 
drawing of it, and told to change it in 


some important particulars. He may have 


to redesign the main casting for a dif- 
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ferent swing, longer cone, larger spindle, or 
different style of bearings. As such prob- 
lems are inexhaustible and of almost any 
degree of complexity, a fine practice may 
be had from this one study—and no two 
students need be given the same problem. 

Why burden the apprentice with a thesis 
understand nor 
Why give the young drafts 


design he can _ neither 
study up? 
man a design he will have forgotten be 
fore he is trusted with such work in the 
shop? Why take from the journeyman a 
design he probably copied from some ma- 
chine will never be in a 
? At the end of the third year their 


work in the shop, if it have any direct 


you position to 


see 


connection with drawing, will consist of 
changing or improving someone else’s de 
sign. To give them the best ideas of how 
to accomplish this end is the best that can 
be done for them. 





Some Views on the Metric System Expressed at 
a Meeting of the Franklin Institute. 

At page 236 of the present volume we 
published the report of a committee of the 
Franklin Institute on the proposed adop 
tion of the metric system, with an appen 
questions proposed 
and voted upon by the committee. We 
noted (page 437) that the 
Franklin Institute had adopted the report 
of the committee and thereby placed itself 


dix giving a list of 


subsequently 


con record as being in favor of the intro- 
duction of the metric system as rapidly 
as practicable 

In the Journal of the Institute there is 
published some discussion of this report, 
and as some of those who discussed it are 
shopmen and therefore view the matter 
from the shop standpoint, what they had 
to say about it ought to be of interest to 
our readers. 

James Christie, chief engineer of the 
Pencoyd Iron Works, an eminently “prac- 
tical man,” of whose remarkable work we 
have at times given some account in these 
columns, was chairman of the committee 
and in introducing the report spoke as 
tollows: 

“In presenting for your consideration 
the report of the Committee on the Metric 
System, it is perhaps unnecessary for me 


to assure you that the results of the de- 
liberations of the committee were not 
derived hastily, or without due thought 


and consideration being given to the sub 
ject 


“Tt is a serious matter to alter our old 


and well-established systems of weights 
and measures, and such a change could 
not be justified unless the advantages to 


be gained were of such profound import 
We 


to consider the subject in all its bearings 


ance as to warrant it. are required 
and its manifold relations to the needs of 
The 


fact that our present systems, especially 


every element in the community. 


weights and measures of 


as they apply t 
capacity, are inconsistent and incongruous, 
is not alone sufficient reason to entirely 


abandon them. If this alone was the only 


1300 


objection, we could readily remove the 
imperfections, whilst retaining the funda- 
mental units, but we are required to con- 
sider not only internal economy and con 
but 
with the rest of the 


“The 


measures has outlived the 


. , 1 
also international reiations 


venience, 
world 


metric system of weights and 


century, and a 
extension and growth indi- 


review of its 


cates that it is gradually but surely super 
seding the ancient systems throughout the 


Phe 


people so far have not accepted it 


English-speaking 


in theit 


civilized world 


commertial methods. Nevertheless, we 
find the system is intrenching itself both 
here and in Great Britain, and wl it 
has not yet had any popular recognition 


here, it is p1 


before we will reali hat we have in ex 
istence a dual system of weights and meas 
ures 

“It will be observed that hitherto the 
most earnest advocates for the adop ion 
of this system have been found among 


or those wh 
} 


professional or scientific men, 


are required to make extensive or labori 
ous computations On the other hand 
manufacturers and merchants have either 
been indifferent or been opposed to a 
chang The reasons for this are self 
evident, The chief advantages of the met 


ric system lie in the correlation existing 
between its fundamental units his har 
mony of relations tends to facilitate com 
putations and largely reduces the strain 


on the memory in arithmetical calculations 
those 


Evidence obtained from who are 


constantly required to make extensive 


computations by both methods, indicates 


that a large amount of time would be 


saved for computers if the computations 
were based upon the metric system instead 
It is probably 
half the 


would be 


of our own existing system 
no exaggeration to state that one 
the 


saved in technical and commercial calcula 


time of average computer 


tions, if made according to metric units 
The the the 
is not the only economy, but we should 


saving in time of computer 


consider also the facility with which one 


can retain in memory the fundamental ele 


ments of the system. It is probable that 


the large majority never attempt to memo- 
rize entirely our own system of weights 
and measures, but keep hand-books con 


On the other hand, 
although I rarely 


venient for referenc« 
iS a personal experience, 


have to use the metric system, when I do 


apply it I find I have a clearer comprehen- 
sion of it in my mind than I have with 


many t our own table of weights and 
probable that a 


the 


con 
strain on the 
if it dealt 
of arith 


measures It very 
sider ible pre p rtion of 


school child would bs 


relieved 


with metric units in the study 


mnetic and its applications 
“Tf we had 


from the workshop point of view, for its 


to consider the subject solely 


convenience in linear measurements, etc 


i would then say we need no change at 


all. I can see no reason why we cannot 


inch or foot just as well as we 





subdivision of the meter. 
A disadvantage of decimal system 
arises from the fact that it cannot be con- 
but this is 


could use any 


any 


tinuously subdivided in halves; 


only one point of view, and in all such 
cases we have to balance advantages 
against disadvantages, It is frequently 


urged that the popular mind does not in- 
stantly or 


division. 


decimal sub 
habit of 


our 


readily grasp a 
This is largely a 


thought, and ovr experience with 
decimal currency tends to disprove it. I 
am sure that the conceptions of 25, 50 or 
75 cents are not more readily grasped: by 
the ordinary mind if we designate these 


¥%, of a dollar. 


‘ 1, Aor 
“The objections sometimes urgedagainst 


sums as 
the metric system that its units are incon- 
venient for practical application, that the 
meter is too large and the millimeter too 
not conceded by those 
On 


the contrary, it is claimed that the milli- 


small unit, are 


who habitually use this system only 


meter is a more convenient minimum unit 
for the ordinary every-day service than 
either our one-sixteenth or one-thirty- 
second of an inch; the former being too 
large and the latter too small for con- 
venience on hand scales. Any decimal 
multiple of the minimum unit, varying 


from the miliimeter to the myriameter, can 
be used as the base unit, according to the 
magnitude of the measurement involved, 
and these different units are readily inter 
convertible by a simple mental process or 
hy the transposition of a decimal point, in 
the 
our 


marked contrast to inconvenience 


found in converting linear units of 
inches, feet, yards, fathoms, rods, chains, 
furlongs, miles, and several other units 
of length, which are all more or less used 
in special applications. 

“Of late years we find many strenuous 
advocates of the metric system in the ranks 
of our manufacturers, mechanics and mer- 
[ think this spread of opinion 


first, the great 


chants. 


arises from two causes: 
increase in late years of our interchange 
cf products with foreign nations that are 
now using the metric system, and hence 
the growing realization of the necessity 
for an international system of weights and 
measures. Secondly, the large amount of 
computation connected with all business 
enterprises in modern times. The amount 
of computation that is now made in con- 
nection with manufacturing enterprise is 
much greater in proportion to the product 
the 


This is owing to all busi 


than it was at any former time in 
world’s history. 
ness being conducted on a more scientific 
basis than heretofore, and the amount of 
pecialization is vastly increased. Take 
our steel works, for example; men still in 
active life recall the time when no chemists 
were employed in connection with our steel 
industries, and but few, if any, technically 
engineers, Results were arrived 
ut by shrewd, skillful men, trained to hab- 
its of close observation, and the work that 


was accomplished was wonderful, consid- 


ering the limited precedents that guided 
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them, These men, like the architects of 
old, ‘builded better than they knew.’ Now 
we find our workshops and offices filled 
with been thoroughly 
trained in the applied sciences. The work 
they perform is the result of laborious cal- 
culations, the 
chance are eliminated as far as possible. 


men who have 


from which elements of 


To these men any system of metrology is 
a great desideratum, results in a 
saving of time or needless labor; and in 
the will find the 
strongest advocates for the adoption of 


which 


ranks of these you 
the metric system. 

“The strongest objection that is usually 
raised against such an innovation as here- 
with proposed, is the confusion and large 

It is true 
temporary 


expense involved in the change. 
have to endure some 
but the 


necessarily connected with the change is 


we will 


confusion, amount of expense 


probably much over-estimated. It is usu 
ally assumed that if we are called upon 
to apply the metric system of measures in 
our manufacturing establishments, the im- 
mediate result would be the replacement 
of large quantities of tools, especially of 
gages and measuring devices that are made 
to conform to these gages. The fact of 
the matter is, to the workman the unit of 
measurement, so subdivisions 
distinction. 


far as fine 


are concerned, is a nominal 
He works from gages the dimensions of 
which originate in the tool-room. So far 
as rough measurements are concerned and 
where the hand-rule is used, it can make 
but little difference to the workman what 
unit of measurement is adopted. He can 
soon readjust his thoughts and acts to suit 
any If called upon to adopt the 
metric system in any establishment under 


my control, I would make no immediate 


system. 


change in any of the tools, but use them 
as they are, merely denominating them in 
the unit. For 
example, call an inch 25 millimeters, and 


nearest convenient metric 
so on with any multiple or subdivision of 
the inch. 
that there is no correspondence between 


It would be urged against this 


the absolute and nominal dimensions of 


the tool. 
not absolutely essential; in fact, in many 


This, although very desirable, is 


of our tools, the dimensions are only nom 
inal and not exactly real. It would be 
desirable, however, to begin to make new 
old 


These Co vuld be 


gages and tools to replace the ones 


as they were worn out. 
made of actual dimensions to correspond 
the The 


would be workshops would 


nominal conse 
that 


have for a period two standards, the old 


closely with 


quence 


the old applying to all exist- 
ing the 
tools to be applied to new designs and 
products. The 
disappear and the latter would in time en 


and the new; 


products and designs, and new 


former would gradually 


tirely take their place. The manufacturer 
simply would maintain a double standard 

all named in metric units—the one grad 
ually disappearing, to be replaced even- 
tually and entirely by the new standard. 
Many shops at present have two or more 


-When the Stone 
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standards of dimensions in service, be- 
tween which they have to preserve dis- 
tinction, and it would simply require some 
extra care to prevent confusion or error. 

“The subject of screw-threads is also 
frequently quoted and the difficulty and 
confusion that would result if we were to 
attempt to change our present system. I 
may ask, in reply, why change it at ‘all? 
If it is good, retain it as it is indefinitely. 
The pitches of screw-threads are entirely 
arbitrary and the difference could be de- 
nominated by the letters of the alphabet 
or by any other distinction that is desired. 
The workmen produce these screw-threads 
by the change gears of their lathes, or by 
special tools that are furnished them for 
the purpose, and it is matter of indiffer- 
ence to them from what unit of measure 
they are derived. If in the course of time 
a revision of the system of screw-threads 
should be desirable, they might then, as a 
matter of consistency, be based upon met- 
ric units; but until 
there can be no object in making 


such a contingency 
occurs, 
any change. 

“The opponents of the 
frequently attempt to stifle it by ridicule. 


metric system 
Bill was before Congress, 
a few years ago, a rather humorous speech 
was made by one of the members that 
caused considerable amusement, and it was 
claimed that it had some effect in bringing 
votes to the opposition. A how 


ever, that has endured for a century and 


system, 


received as wide acceptance as this, can- 
not be silenced by an epigram or disposed 
of with a sneer. 

“The foreign sound to the names is ob- 
jected to. If the meter or the kilogram 
or the liter are not considered euphonious 
or acceptable, I am sure it is easy to trans- 
late them terms. ‘A 
by any other name would smell as sweet.’ ; 


into desirable rose 
remembering, however, that terms or ex 
pressions that are uniform in all languages 
would facilitate much international 
understanding and convenience. 

“An article published by a noted me- 


chanical engineer of New York attempts 


very 


a similar form of argument by imagining 
a child sent to the grocery to purchase a 
kilogram and 850 grams of cheese, and 
questioning the effect of such a demand 
upon the parents the That 
was simply trifling with the subject. If 


and grocer 


we stop for a moment and reflect that a 


gram is a very fine subdivision of weight, 
more strictly comparable to the grain than 
to the wouldn't it be 


surd for a child so instructed to ask 


ounce, equally ab- 
the 
grocer for a pound 10 ounces 6 drachms 
and 20 grains of cheese; or if in search of 
some commodity the druggist dealt in, to 
ask the latter 
drachms 2 scruples 
commodity ? Would not the merchant be at 


pound 6 


ounces 5 


his 


for a 
and 6 grains of 
least as much astonished by the latter re- 
quests as the former in the metric meas- 


ures? Arguments of that kind are very 


funny, but not logical. If the metric sys- 


tem were in vogue for the ordinary pur- 
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poses of life, we would do just as the 
French and Germans do. We would speak 
of the halves and quarters of the meter or 
the kilogram or the liter, just as we do 
with our decimal coinage, without any in- 
consistency. 

“The gentieman who preceded me* crit- 
icised the millimeter as being too small a 
unit for 
rules. This doubtless depends upon the 
To many others the milli- 


popular convenience on hand 


point of view. 


meter appears to be a very convenient 


minimum unit. Our ordinary rules are 
usually divided into sixteenths of an inch, 
which is too large a minimum unit, and 
the half of 


rather too fine a subdivision for ordinary 


this, or the thirty-second, is 


From a broader point of view we 
might state that if the matter of the units 
facility of 


convenience of 


rules. 


of subdivisions on rules, or 


measurements, or work 
shops, were the only questions involved, we 
do not need to make any change, our pres- 
ent system.is good enough. But we must 
look further; we must consider the army 
of men who make our computations, bur- 
dened as they are with our incongruous 


\lso the 


who 


convenience and econ 

are the 
We desire to facilitate 
relations 


Systems. 


omy of those engaged in 
world’s commerce 
international trade and remove 


all the barriers that we can with consist 
ency, to permit international exchanges. 
If an international system is to be sought, 
we surely cannot expect those who have 
discarded their ancient systems and adopt 
ed the metric standard to drop this and 
By 
reading the report of the committee you 
will observe that no compulsory measures 


take up our heterogeneous methods. 


are proposed or suggested. It is not prob 
able that any system could be forced upon 
the community, against the popular desire, 
by any legislative enactment, and yet the 
nature of the 
make it effective it must be adopted by all; 


very case implies that to 
there can be no half-way measures in con 
nection with any system of units, in which 
the members of the community have to 
deai with each other, any more than we 
could have several languages co-existent 
as a national tongue. It is quite possible, 
the National 
which is the largest consumer of the coun- 


however, for Government, 
try, to put it in force in its own Depart- 


ments; it exists already in some of these 


All that is 


in others as rapidly as possible, 


necessary is to 


Departments. 
enforce it 
expense or confusion to 
involved. If the National 
Government would do this, the great army 


sCT1IOUS 


without 
the interests 
of manufacturers who are supplying the 
national wants would necessarily adopt the 
system in their relations with the govern 
ment. This would surely lead to its adop- 
The 


movement already has a strong following 


tion in our relations with each other 


in Great Britain, and it.is not improbable 
that the British may precede us in its adop 


tion, and when the system comes into 


*Geo. M. Bond, of Hartford 
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popular use, the only wonder will be that 
we so long delayed in accepting so con- 
venient and time-saving a system.” 

In response to a question as to what 
his works would do in rolling steel beams 
of various kinds if the metric system were 
adopted, Mr. Christie said: 

“T do 


should be any change 


not reason why there 


at all. / 
should simply take them as they are and 


see any 


think we 
give them the nearest metrical measure 
think in time we would adopt 
That 


but it would cost something to do it. 


ment. I 
would come in time; 


We 


new sections. 


are making new sections and new tools 
all the time 

“Why should we change our screw 
threads because of adopting the metric 
system? There is not a nation in the 
world but what uses the United States 


standard screw thread, A system of metric 
screw threads has been proposed and may 
be adopted; but the reason it has not been 


adopted is because there is nect 
for it. 
our own, and keep to the present standard 
We 
standard of 

S. M. 


Baldwin 


no ‘ssity 


We can govern that and maintain 
not need to change the 


do present 


screw threads.” 
Vauclain, superintendent of the 


Works, 


member of the committee, and being called 


Locomotive was also a 


upon for remarks spoke, in part, as fol- 
lows: 
“So far as the metric system is con- 


cerned from a manufacturer’s standpoint, 
Where 


—in what workshop—can you find a dozen 


it certainly should have no terrors 


men who will measure the same piece of 


work and find the same result with the 
ordinary 2-foot rule, or such scales as are 
ordinarily provided for their use? Could 


any manufacturer in America to-day rely 
upon the accuracy of the measurement of 
Instead of 


having first-class fits and interchangeabil 


its employees in its product? 


ity he would have first-class misfits and 
ruination of his trad 

“‘We have a moderately large workshop; 
employing some 11,500 men; our work is 
detail; the 


motive of to-day requires 13,000 separate 


very much in first-class loco 
pieces, all accurately made, before that lo- 
turned out the track 


and if 


finished 


on 


comotive can be 


as a finished product; we stop to 


consider that five locomotives of 


this kind are turned out every working 
day in the year, it can readily be unde 
stood how poorly these locomotives would 


be fitted together if we relied upon each 
and every ont of these 11,500 men to do 
the measuring necessary to fit these parts 
together with the drawings furnished by 
the draftsmen in their hands 

“What is the natural procedure, then, in 
a workshop of this kind? You receive the 
drawings from the drawing-room; the 
are all made to, we will say, the English 


1 


inches to the foot, 3 feet to 


measures i2 


the yard, or whatever you please—no mat 


ter how you may see fit to speak of it; 


but really these drawings ar‘ 


4 I 


and truly 


10t made to the ordinary Englis 


they are made to a scale which is ad pted, 


and which represents 12 inches to the toot 
cr 3 feet to the yard, o1 lany sixteenths 
inches to in i! The s l that we hi: 
adopted in our drafting-room a scal 
of 2 inches to the foot, and in comparing 
evervthing that we t. we do 1 
consider the foo i but if - 
inches long f g 

“Therefore t1 1) ( ny 
here tl tif se desig ec made ccord 
ing to the metric syste vould be ist 
as easy tor S dat I he S ce oT in 
irtici« by tl ( nens 1 ( the Wik 1¢ 
drawing as it would be upon the drawing 
that is made to conform to our present 
System of me irem Granting that 
that is the ( ( d ‘ Ving 1 1 iced 
in the shop, the hol re marked the nom 
nal d mete! we W nave 1 ate hole 
marked upon the drawing, 1!'s-inch hole 
or 1'4-inch hok Now, « we put 
inch holes or 1 nch | ‘ n this work 
Not at all: the holes e almost any ( 
These s ( ire gove ned by cl I I 
( ras wl ( d pt 1 bv tl W | Pp 
for the | that are to fit in those hol 
nd 1 rdet » or l ght-n ng bolt we 
re mm 1 ( gh » undertake to fit 
l tt giit 0 i raig hole where 
several straight holes « e one above ’ 
other in several piece ind expect to get 
a good fit 1 the way through; we adopt 
a taper bolt the nominal diameter of which 
is I inch, or 1'4, or 1 and when the 
hole is drilled it is drilled the nearest size 


to the smallest part of the reamer which 
is to pass through that particular piece 
and then the piece are reamed to a set 
of standard gages and never measured at 
all I doubt. if vou would go through 
a workshop containing 300 or 400 men 
whether you could find a dozen first-class 
2-toot rules in the establishment and a 
steel SC ile h s grown to be L < ty 
Of course, a steel scale is nec iry; but 
it should be in the standardizing depart 
ment. Where these scales are compared 
and seen to be of the proper e, and 
where all the calipering gages 1 turning 
work to proper diametet re made and 
corrected, the use OT neasuring S I 
(and a 2-1 rule hing m than 
an ordinary measuring ck) merely to 
ipproximate the diametet The pair ot 
calipers will | et probal withi 
teenth of at for the rough ¢ but 
tl finishing caliperes I 
mea ( \\ p gage that I 
nishe¢ y depat ! 
th yp) 4 \ ) t nk 
ure 

‘Some fe \ ro | t inclined 
to f he p of the metric system 
nd [ can -d t lam favor 
of it. We « get g with tl yrdinary 
for It dor 1 ( \ d trerence pal 
ticularly, | g a foot that every 
body ( i foot t long Ve could 
ju is well g long with the meter It 





makes no difference whether the meter 
has a positive length; that can be deter- 
accurately by scientific measure- 
ment. The meter might just as well be 
40 inches long, or it might be 36 inches 
long; it doesn’t make any difference so that 
will be divided by a decimal 


mined 


meter 
ystem. We think that it would probably 
be much more convenient than the system 


that 


we have now of dividing up the foot, which 
we now use; and, feeling that way about 
it and the adaptability of any system to 
the workshop, I really have no objection 
to the adoption of the meter. 

“It resolves itself into this: that in the 
scientific world of to-day—a world that 
we did not enjoy thirty or forty years ago 

those of us who have lived more than 
fifty years will remember when we were 
boys and going to school we did not have 
and we were not compelled to learn those 
things which the average boy is compelled 
to learn now before he can start out into 
the world to undertake to earn a living; 
we had very little electricity—very little, 
indeed ; we were just commencing to know 
something about it; and when you come 
to talk about telephones, about the eco- 
nomical consumption of steam, and a dozen 
other very important matters that are ab- 
sorbing the public to-day, you will wonder 
what we did have to study when we were 
boys 

“Furthermore, it seems to me that we 
can look this 
this light: if we were to go to Germany— 
to start a workshop, we 
start it on an 


upon matter somewhat in 
any one of us 
not undertake to 
English-speaking basis; we would learn 
the German language, and we would do 
our business in German, Now, if we are 
going to adopt the metric system, all we 
will have to do will be to learn to think 
in the metric system. You can go in this 
city to-day to a school of langugages and 
in a few weeks learn to speak almost any 
foreign language sufficiently well to enable 
you to get along. I have known men who 
have been able to master enough of the 
German language in three weeks to get 
along splendidly in Germany. How is 
this This is done simply by the 
professor or teacher compelling the party 


would 


done? 


or person who desires to acquire a knowl- 
edge of the language to stop thinking in 
his own language and to think in the lan- 
guage that he is going to adopt, or tem- 
When he is compelled to 
think in that language, it is a very easy 


porarily adopt. 


matter to teach him to speak in that lan- 
guage; and therefore, instead of making 
our articles 4 or 3 feet lorig, we would 
make them a meter long, or a meter and 


a half long; everything that we would 
make we would think about in accordance 
with metric sizes and metric dimensions. 
“The gentleman from the Pratt & Whit- 
ney Company* did not enlighten us fully 
or sufficiently well to give us an oppor- 


tunity to give proper weight to his re- 


* Geo. M. Bond. 
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marks. He failed to tell us how expensive 


the change would be. He said that it 
would be expensive; he said that it would 
be troublesome, but did not tell us how 
expensive or how troublesome. When a 
change of this kind would commence in 
any manufacturing establishment, it would 
first commence in the drawing-room (be- 
cause unless the drawings were made in 
accordance with the metric the 
men in the shop could never work to it), 
and there would be very few gages in use 
in the shop that would ever have to be 
changed, because the gages do not depend 
upon the figured dimensions on the draw- 
the drawings would all be figured 
A certain gage would be 
dimen- 


system, 


ings; 
for the gages. 
called for instead of a 
sion, In our works to-day there is not a 
single hole drilled in a connecting rod 
where the straps are fitted on the stub ends 
of the rods, that is drilled to a dimension; 
the drawings do not refer to any dimen- 
sions; we have no use for dimensions, but 
They are marked to 


certain 


we have for gages. 
be drilled with a certain gage and a cer- 
tain bushing piece. You could not 
a 14-inch drill in a 1%-inch bushing. 
Whatever bushing you use determines the 
size of drill that you are going to use; 
and whatever gage you use determines the 
distance apart the holes may be and the 
number of them, and the distance they are 
from the end to the stub. The workman 
goes ahead and drills regardless of con- 
sequences, in with the gage 
that is ordered on the drawing; and the 
result is that these parts are perfectly in- 
terchangeable, and hundreds and _ thou- 
sands of these parts are duplicated from 
time to time and shipped to almost every 
country on the face of the earth, and that 
without a single dimension, either metric 
or English, on the card—simply the gage 
number calling for that part. This may 
be met with the remark that those people 
who do not do their work with gages 
would not find it so easy to change; but 
that is easily confronted by stating that 
no first-class shop, or any shop, no mat- 
ter how small it might be, that desired 
to enter into competition with the world, 
would ever do its work in any other way 
and expect to succeed; it would die a 
sooner from the mere fact 


use 


accordance 


natural death 
that it failed to use gages or jigs for the 
output of its work—even though it had 
only one of a kind to make—much sooner 
than it would if it undertook to use the 
metric system.” 

Mr. Bond, whose remarks were referred 
to by the speakers, had preceded them 
because he had to leave the meeting early. 
His address was against the adoption of 
the report and presented the arguments 
against the adoption of the metric system 
We 


do not make room for his remarks only 


as strongly as they can be presented. 


because we have, previously, in the form 
of letters from Mr. Bond and otherwise, 


printed the gist of them. 
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The Making and Use of Simple Dies. 
BY PETER CHIAMPON. 

I will endeavor to show here a number 
of dies that are invaluable for use in the 
average machine shop, especially the job- 
birg too! shop. The dies shown are the 
most simple and inexpensive of their class 
for work of the kind shown. Fig. 1 is 
known best among die-makers as an emer- 
gency die—that is, a punch and die for 
producing a small number of blanks of a 
given shape and size, of which the blank 
X is an example. 

The die A consists of a piece of 5-16 
inch flat tool steel planed and fitted to 
the bolster, with the shape of the blank 
worked out at BB. In dies of this kind, 
when only a small quantity of blanks are 
to be punched, the clearance or taper of 
the die from the cutting edge is considera- 
ble, as the more clearance given the less 
work and skill required to finish, allow- 
ing the blank to just fit at the cutting 
edge. This die is hardened and drawn. 
For the punch a cast-iron holder C is 
turned and finished and faced flat and 
smooth on the front. The punch D con- 
sists simply of a piece of 1%4-inch flat tool 
steel worked out and sheared through the 
die and left soft. It is then hard soldered 
to the face of the holder C. For punching 
blanks from thin sheet metal to the num- 
ber of 10,000, this die is all right. Al- 
though some may say “a botch job,” the 
results will be found to be all that is re- 
quired. This style of die is used universal- 
ly in almost all of the fancy sheet-metal 
goods houses, as the number of different 
shapes, and the small quantities required 
necessitate the elimination of all unneces- 
sary expense. 

The die shown in Fig. 2 is known as a 
shearing or finishing die, for heavy blanks 
and is used for finishing work such as is 
often done in the milling machine, or 
grinder. The blank Z, as will be seen, is 
a small handle punched from 7-32inch mild 
steel. In punching for heavy blanks the 
punch is always fitted very loosely to the 
die, and the blank produced is generally 
concave at the edges, and has a ragged 
appearance where it has cut away from 
the rest of the stock. To remove these 
defects and marks, the blank is sheared 
through the finishing die, Fig. 2, when 
trimming or cutting off a shaving of stock 
all around the blank leaves it smooth and 
gives it an appearance of having been 
milled. In making dies of this kind one 
of the blanks that has been punched is 
taken and filed and finished all around the 
edges, removing about .003 inch of stock 
all around. The blank is then used for a 
templet for finishing the die, letting it 
through from the back and filling the die 
straight, with just the slightest amount 
of clearance, being sure to have the blank 
a good fit at the cutting edge. The inside 
of the die is then finished and polished 
as smooth as possible at G and then filed 
taper downward from H. I is the gage 
plate which is worked out and finished to 
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allow the rough blank to fit nicely within 
it. The plate is fastened to the face of the 
die by the screws J, and the dowels K so 
that the blank will rest on the face of the 
die J with an equal margin all around for 
trimming. Great care should be taken in 
adjusting this gage plate to its proper po- 
sition, as the small amount of stock to be 
trimmed will not allow much leeway. The 
die is hardened and drawn to a light straw 
color and ground and oil- 
stoned, leaving it as sharp as possible. 
The punch is constructed in the regular 
way and fastened with the pad, as shown. 
The punch is sheared through the die and 
left a snug fit within it, after which it is 
highly polished and finished and left soft. 
In use, the blank Z is placed within the 
gage plate J, and the punch descending it 


the face is 


is sheared into the die at G, trimming and 


finishing it all around, and, if the die has 


been polished, leaving a nice smooth finish, 


| Cc 
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though of the simplest design, is a great 
tool for 
means results that generally involve con- 
The die 
is for finishing square holes that have been 
punched in strips of inch flat 
W shows the holes after the first 


accomplishing by inexpensive 


siderable time and cost. shown 
machine 
steel, 
operation and Y the appearance after being 
finished. Of course, they could be finished 
by broaching, but the punch shown is the 
best by a long shot. After the holes have 
been blanked they are ragged and uneven 
at the edges. They are also left under- 
size about .003 inch. 

the 
miller to a perfect square of the size re- 
quired—that is, 


blanked hole 


face is finished dead square and the 


The punch S$ is first finished on 
.003 inch larger than the 
After being polished, the 
edges 
hard 


P is 


The punch is then 
The die 


then made and worked out until the point 


are left sharp 


ened and slightly drawn. 


< 


the first hole under the punch. The punch 


descending and entering the hole gradually 


compresses the metal and finishes it, leav- 


ing a dead square hole with a nice smooth 


finish on all sides. The punch shown 


should enter the work for a full inch of its 
he } for 


length. This style of die can used 


finishing a large variety of different shaped 


heavy iron or mild steel, where 


holes in 


they are all required to be of the same 


and shape; also leaving a finish that 


S1Z¢ 
it would be impracticable to accomplish 


by other means 





Some Points in Jig Design. 


BY L. O. DANSI 


I am often astonished at some of the 


views held by people in positions which 


would seem to make their opinions worth 


considering. For instance, only a few 
weeks ago a manufacturer of very ingeni- 
ous automatic machinery assured me that 


WS NANA 


W 




















/ 





























Die = \ 
Punch 
S 
B 5 . ; 
rere: : . Q t 
J lat J } 
A I : Blank | R | i 
= G Pp 
H 
FIG. 3 FIG. 2 FIG scciennaien 
SOME HANDY DIES FOR THE MACHINE SHOP 


producing as good a job as could be done 
more expensively in a miller, A large 
number o1 different small pieces in demand 
in the average machine shop, when the 
quantity permits, could be finished at a 
greatly reduced expense by this means. 
When a nice polish or finish is desired 
on the work, the blank is forced through 
a second die, which is relatively the same 
as the one shown in Fig. 2, except that 
it tapers slightly from the cutting edge, 
being about .002 inch smaller at the back 
than at the cutting edge. This die also is 
highly polished and finished, and left very 
hard. By being forced through the die, 
the metal around the edge is slightly com- 
pressed, and polished by the friction. I 
have seen blanks treated in this 
that had all the appearance of having been 
polished or buffed. This die is known as 


manner 


a burnishing die, and is a “hummer” for 
quick and cheap production. 
The punch and die shown in Fig. 3, al- 


of the punch can be entered, and then 
using it as a broach, forcing it into and 
through the die, leaving it an exact dupli- 
cate of its shape. The die is then filed 
taper from the back, leaving it straight 
about 5-32 inch from the face, as shown 
at P. After the holes for the dowel and 
stripper screws are let in the die is pol- 
ished, hardened and drawn slightly. The 
edges of the end of the punch S are then 
ground and rounded, so as to enter the 
hole in the stock easily. The stripper Q 
consists of a piece of %4-inch flat machine 
steel with a channel milled down through 
the center, in depth and width sufficient 
to allow the strip of steel within which 
the holes are punched to pass through it 
freely without side play. A small pin pro 
jecting above the face of the die P at the 
left side acts as a gage for locating the 
holes true with the die. The punch and 
the die being set up, the strip is inserted 
within the gage or stripper plate Q, with 


feet were utterly useless on drill jigs, and, 
moreover, that they were a nuisance, as 
they were in the habit of getting into the 
slots of the drill press platen. Now, this 
man is unquestionably an ingenious me- 
chanic, and I have more 
astonished at than I was if I 
had not heard the same opinion expressed 


would been 


his views 


by others whose position in the mechanical 


world seemed to me to warrant their 
knowing better 
A drill jig needs feet because it is 


scarcely economical of time to brush all 
the chips off from the drill press platen 
A footless 
jig will be constantly getting cocked up 


every time the jig is handled. 


by chips and either break drills as a result 
or else drill holes in such a manner that 
the work is not interchangeable; and what 
is a jig good for if it doesn’t produce in- 
terchangeable work? 

Right here let me digress a moment to 
call attention to the peculiar ideas some 
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people seem to have regarding the mean- 
ing of the word interchangeable. For 
instance, a well-known manufacturer of 
automobiles proudly boasts that he makes 
parts, not by the dozen but by the thou- 
sand, and that they are all interchangeable ; 
yet I noticed that the grinder hand had a 
lot of cylinders about and was grinding 
each piston to fit a particular cyilnder, 
marking and keeping them paired up. 
Now, according to my understanding of 
the word interchangeable, a thousand cyl- 
inders would be bored to limit gages and 
a thousand pistons turned and ground to 
their limit gages and all of them be thrown 
into stock and then assembled indiscrimi- 
nately, and every one would be a fit. 

It is a common idea that such accurate 
work is too expensive for regular diet; but 
there could not possibly be a greater mis- 
take, as the cost of producing this degree 
of accuracy, because of the saving it brings 
about on the erecting floor in doing away 
with the cost of trying and fitting, is vastly 
less than by the opposite method. 

[ once took charge of a shop whose 
pwner complained of the fact that while 
his machining costs were decreasing, the 
erecting cost continued about the same as 
it had been years before. I promised to 
bring it down and started in to do so at 
once by compelling a most careful observ- 
ance of the limits in machining and vy 
introducing changes in the jigs so as to se- 
cure parts which would go together with- 
out trimming. Mr. Jones kept worrying 
over the question *“‘Why don’t you start 
changing things around on the erecting 
floor ?”, but I didn’t pay any attention to 
him and simply went on reducing the 
erecting cost by getting things finished be 
fore coming on to the floor instead of 
after 

We have 


which was feet on drill jigs. 


strayed from our subject, 
The objec- 
tion that they are apt to get into the slots 
of the platen is easily disposed of by mak- 
ing them a trifle larger than the width ot 
the slots. If a chip gets under a foot a 
trifling movement of the jig is sufficient 
to get rid of the obstruction, while a chip 
under a footless jig usually requires the 
raising of the jig to brush it away 

Many people in designing jigs construct 
them like a box, totally hiding the work. 
his is bad practice, as the more open a 
jig is made the greater the facility of put- 
ing in and taking out the work and of 
observing the behavior of the work while 
being operated on. 

The work should never be supported by 
plane surfaces in direct contact with it, as 
chips and even dust adhering to these sur- 
faces very frequently prevent the correct 
location of the piece being operated on. 
The best form of locating surface is a 
rounded, button-shaped pin, as this shape 
is always wiped clean by the slight move- 
ment of the work which necessarily takes 
place in locating it. 

Whenever possible locate on three points 
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to avoid rocking. Get the locating points 
as close to the holes to be drilled as pos- 
sible, consistent with safety from damage 
by or to the drills, and if possible between 
the holes and the edge of the piece rather 
than on the inner side of the holes, as 
this precaution reduces the chances of 
springing the work by the presure of the 
drills. If you need more than three points 
of support, use spring plungers for the bal- 
ance, arranging so that each plunger can 
be securely held by a set-screw after being 
brought into contact with the work. A\l- 
ways clamp directly over the rigid points 
of support, if possible, as by this means 
springing the work is prevented. 

Round surfaces can be held in V’s in 
many cases. When it is convenient to do 
this, it is well to cut away the surface 
of the V in such a manner as to secure two 
points of support on one leg of the V 
and one on the other. 

Don’t ever use jackscrews for supports 
as they will inevitably be left too high 
sometimes and cause springing or rocking 
of the work. 

Don’t think that because three locating 
points give the best results three legs will 
do the same, as a three-legged jig might 
be riding on a chip without its being dis- 
covered, while one with more feet will be- 
tray the presence of chips to your ‘‘feel- 
sight.” 

Where successive operations are to be 
performed on a piece, arrange all the jigs 
to locate at exactly the same spots on the 
piece, or you will probably find variations 
in the results 

Bushings, locating points, plungers and 
clamping screws are better and more easily 
made from machine steel, case-hardened, 
than from tool steel. 

Loose bushings should have a projecting 
pin to catch on a dowel in the jig and pre- 
vent their turning, as this prevents wear 
of the hole in which they are located. 

Make your jigs rigid, but don’t forget 
that they must be handled and should not 
be unnecessarily heavy. 


Milling Machine Chart. 
Mr. Robert H. 


umbus avenue, Chicago, has sent us a blue- 


Lachmann, of 4818 Col- 


print copy of a very useful chart contain- 
ing an index table for compound indexing 
(by the original method using two rows 
ot holes) giving settings for all divisions 
up to 357, which cannot be obtained with 
the regular plates supplied with the Cin- 
cinnati milling machines. The chart con- 
tains also tables of other data which are 
needed daily about a toolroom milling ma- 


chine. 





The article at page 1318, entitled “Prog 
ress in Gas Engines and Gas Power,” was 
written by W. H. Booth, of London, and 
its publication anonymously was due to an 
oversight superinduced by the vacation 


season. 
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Letters From Practical Men. 


Roller Bearings. 
Editor American Machinist: 

Your editorial comment at the end of 
Mr. Eveland’s article on roller bearings, 
at page 1168, was correct; the real cause 
of roller bearings having the rollers cut 
through the cage ends is not because of 
the “weak point,” as he stated, but be- 
cause true alinement was not obtained by 
the manufacturer of all the parts going to 
make up the complete bearing. I have 
known instances in which the cage was 
filled with balls instead of rollers and still 
the hole was milled through the end of 
the cage. 

If there is a very slight taper to the 
sleeve on which the rollers travel, when 
the load is applied the rollers are forced 
toward the end of the bearing which has 
the greater opening and will drill or mill 
a hole through the cage ends. The same 
action takes place when the rollers are 
slightly tapering as well as when the in- 
side of the outer shell in which the rollers 
travel is slightly tapering for the same 
reasons, and this is where the trouble will 
most often be found, as it is much more 
difficult to grind the long internal holes 
perfectly true and straight with the usual 
grinding fixtures supported at one end 
only. 

It may be interesting to know that the 
form of bearing illustrated at page 1168 
was patented in 1898 and was intended to 


be used for end thrust purposes as well as 
for carrying the radial load. It did not 
succeed for that purpose, and a later pat 
ent was taken out in 1901, in which the 
ball feature was used only to prevent the 
rollers from wearing through the cage 
ends. The only practical difference be- 
tween it and Avery’s patent, taken out in 
1883, was that 
leather instead of balls and called them 


Avery used pieces of 
anti-rattlers, but they really served the 
same purpose, because, by the time the 
pieces of leather were worn out, the ends 
of the rollers had become so highly pol- 
ished that they could not wear themselves 
through the cage ends and the rollers had 
become adjusted to the service required. 
Pierce’s patent in 1868 and Lynch’s later 
one of 1870 are on the same lines, except 
that they put the pivot as a fixed part of 
the roller. The fact that they were be- 
fore the days of the automatic screw ma- 
chine and the grinding machine made them 
appear crude compared with what is now 
placed upon the market, but they gave 
good satisfaction where they were used. 

The latter day inventors of roller bear- 
ings have followed more the forms and 
types exhibited by Avery and Lynch, espe- 
cially in cage construction, on account of 
the cheapness of making, while the de- 
signers of higher grade and more substan- 
tial bearings similar to the Mossberg roll- 
er bearings have patterned after the forms 
patented by Burnap in 1867. 
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The whole trouble with S. Y. P.’s bear- 
ings was the result of errors in journal 
alinemcnt, making too tight a fit and 
wedging. 

The Hyatt roller bearing, properly put 
in service and properly cared for, will give 
as good satisfaction as any on the market 
and show the same ratio of limited fric- 
tion as mentioned in Mr. Eveland’s table. 


Engineers do not, however, care much for 
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those statements in the present state of the 
art. We all know the practical value of 
roller bearings, well made and in their 








RIPPING OPERATION 


AMERICAN MACHINIST 137 


proper place, but, unlike patent medicines, used f dinary ligl umping simply 
they are not good everywher: by putting out of operation the two cam 

W. S. RoGers Figs. 1 and 2 are respectively side and 

a a front elevations of the machine, Figs. 3 

A Special Spring Forming Machine. and 4 are representations of the springs 

Editor American Machinist: made, and Figs. 4 to 8 show the various 
The accompanying drawings show the operations involved in their manufacture 
general construction and method of opet hey are made tf ck r spring 
ating a machine which I designed some eve the drawings ( thiciently 


years ago for making the springs used in 
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e, Fig. 4 d of the stock left 
s sl lig. ¢ | punch vill 
) ced e mad n parate pieces 
to facilitate repairs, grinding only being 


necessary to put them in good order 

The punches now retreat and at the 
same instant the plunger A is passed over 
shuttles to keep the cap holding tongues the work, as shown in Fig. 7, the end slid- 
in position, and for other work of like ing into the keeper B, in order that the 
nature. The machine is capable of being roller c in advancing, by the action of the 
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cam D through the lever E, within the 
body of the machine may not in its motion 
press it out of position. The roller in its 
forward motion rolls the upward project- 
ing part of the partly formed spring down 
upon the plunger, as shown in Fig. 7, and 
immediately upon its retreat the plunger 
is withdrawn, carrying with it and upon 
it the red-hot spring of which it is stripped 
upon the spring meeting the hinged strip- 
per /. The process is now repeated, the 
bar, however, being turned over to bring 
the semi-circular groove e to the correct 
position. Motion 1s given to the side strip- 
per by a cam cut into the face of the large 
gear. It will be noticed that the gage is 
hinged to allow of the passage of the roller 
which depresses it. Upon the return of 
the roller the gage rises by means of grav- 
itation through the weight G. The roller 
itself is eccentrically fixed to allow for 
adjustment for different thicknesses of 
work and to permit also of a little latitude 
in making the dies. 

Immediately underneath the stripper is 
fixed a sheet-iron shoot by means of which 
the hot springs are precipitated into water 
and hardened. To temper them they were 
“blazed off.” Of course, the capacity of 
the machine as regards quantity was lim- 
ited by the ability of the operator, but 
we expected an output of about sixty per 
minute, as against about ten to a dozen 
by hand processes 

To heat the stock, 
were employed, the sizes being only 4x&% 
inch to 3¢x3-16 inch. I might say that at 
each heat three to six hinges were made, 
and two to four bars, according to the 
size, were kept going a a time. 

Francis W. SHAw. 
3irmingham, England. 


natural-draft fires 





Bracing up a Shop. 
Editor American Machinist: 

When I read ‘“Dutch’s” wail about the 
unsatisfactory state of affairs in his shop 
I was tempted to write an immediate re- 
ply, but decided first to hear what some 
of the other brethren had to say, and I 
am glad to acknowledge that some of the 
ideas advanced have broadened my own 
views. 

A few years ago I had a little experience 
in that line myself, having been engaged 
by a plate-glass manufacturing firm to act 
as master mechanic at their plant. The 
plant had originally been built by people 
who were not practical plate-glass makers 
and hed failed, being then bought in by 
a new lot who were equally ignorant of 
the business. The original company, see- 
ing that they were on the road to a sher- 
iff's sale, had run the machinery to de- 
struction without attending to the repairs 
required to keep it from falling to pieces. 

The new company engaged a man to 
take charge of the machinery who was 
a good mechanic, but lacking in some of 
the traits essential to success in that place. 
Finding that little or no progress was be- 
ing made toward continuous and econom- 
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ical operation of the machinery, the com- 
pany engaged me to go to the works and 
relieve this man. 

The conditions I found were discourag- 
ing in the extreme. The polishing depart- 
ment sounded like a hammer shop. The 
engines were filthy and pounding them- 
selves to pieces. The grinders were in 
bad shape and their pits flooded. I walked 
out to the machine shop, which I found 
in what had once been a district school 
building, There were two rooms, one 
occupied by the lathe, planer, drill press 
and pipe threader, not to mention a wabbly 
old grindstone. The other held two 
smiths’ fires, the engine and a vise bench. 

Between the machines in the “machine 
shop” (save the mark) was a miscellane- 
ous collection of stock and scrap, includ- 
ing some new cold-rolled shafting, which 
had to be climbed over to get through 
the place, and everywhere was dirt, dirt, 
dirt. In the smith shop there were no 
hoods or stacks over the fires and here 
was another accumulation of stock, scrap 
and dirt. Behind the machine shop an 
addition had been built, two stories high; 
the lower for a stock room, the upper for 
a pipe-fitter’s shop. The latter had been 
abandonedasthe fitter had a new one-story 
shop near by. Both these rooms held a 
curious mixture of stock and scrap. The 
upper room could only be reached by an 
outside stairway. The outlook was cer- 
tainly discouraging, but I immediately 
made my plans and lost no time in putting 
them into execution. 

First, I got a couple of laborers and had 
them take all the scrap out of the machine 
shop. Then we picked up the stock and 
distributed it between the rooms behind. 
Next I had the carpenter build a good 
vise bench and some lockers in the ma- 
chine shop. When he finished that I had 
him build an inside stairway to the upper 
back room and fit it with bins for a stock 
room, while the lower one was fitted up 
as an office for me. Then I ordered vises, 
files and drills, and made a place for 
everything; wrenches being kept on racks 
on the wall, drills in a cupboard, lathe 
and planer tools on suitable tool boards. 
Galvanized pans were put under the lathe 
and the pipe machine. The electrician 
put up a lot of new lights. Stacks and 
hoo s were put up in the smith shop and 
a rack built for material. 

When I found a sledge without a handle 
I sent it to the carpenter, together with 
a handle to be fitted to it. When I found 
a monkey-wrench in the same predicament 
I sent it to the smith to fit with a pipe 
handle welded on. 

When Billy Bayliss neglected to hang 
up a wrench I made him walk all the way 
from the polishing room to the machine 
shop to hang it up, right in the middle of 
a repair job he was on. When Charley 
Towne made a bad fit of a flange coupling 
{! sympathized with him. When he spoiled 
a couple of piston rods I suggested that 
he would probably be more careful in 
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some other shop and consented to give 
him his time with my best wishes. When 


Harry Brown laid off for a drunk I didn’t 
let him finish his week after it. When I 
noticed any negligence of any kind I 


pleasantly suggested the undesirability of 
that sort of thing. I never scolded, nor 
swore, but quietly insisted on obedience 
to all of my unwritten rules. 

New men took the places of those who 
failed to satisfy me, and th older hands 
told them that I was a good boss so long 
as I was obeyed and warned them that 
they had better regard my requests as 
imperative orders, because I would 
“rather fire a man than chew the rag.” 
That reputation saved me lots of trouble, 
its moral effect acting as a deterrent from 
many a breach of discipline. 

I introduced time cards and took pains 
to show the men how to make them out; 
and those time cards also had a good 
moral effect. I set a good example in the 
matter of order, and made the men feel 
that they ought to try to please me as a 
personal friend. Although I used some 
liquor at home I absolutely refused to 
enter a saloon, and discouraged all the 
men from all forms of “‘sportiness.” If a 
man was sick, I looked him up. At the 
same time I maintained a degree of dig- 
nity which made them all address me as 
Mr. Danse, although they had never been 
accustomed to addressing my predecessor 
by any other title than “Bill.” 


“Dutch” might have avoided his 
troubles if he had started aright. Now 
he has a hard problem to deal with. He 


will have to make some change in himself 
before he succeeds in making one in his 
men. At this distance it is hard to tell 
what the trouble with him is; but he 
somehow lacks the ability to influence his 
men. It may be a natural lack of firm- 
ness on his part, or it may be an artificial 
one due to ill health. It may be that he 
has a way of saying irritating things that 
make the men indifferent to his wishes. 
It may be that he fails to set a good 
example. He may exaggerate so that the 
men discount his words. 

One thing is sure; putting up notices 
not only would not help matters, but 
would aggravate them by creating an an- 
tagonistic spirit among the men. Another 
thing is, that whatever the remedy, it must 
not be expected to work unless it is ap- 
plied continuously and constantly. Keep- 
ing everlastingly at it is the secret of suc- 
cess in discipline as well as in other things. 

Another thought has just struck me, Do 
the owners do their duty in the matter of 
providing proper facilities for doing the 
work, or do the men work with a feeling 
that the firm is handicapping them and 
that it isn’t worth while to put forth their 
best endeavors? 

The subject is a broad one, and there is 
much to be said on it; yet it is question- 
able whether any of us can help “Dutch” 
very much after all. L. O. DaANseE. 
Detroit, Mich. 
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The D’Auria Air Compressor. 
Editor American Machinist: 

I have long been ambitious to invent an 
air compressor, something new and won- 
derful and, like a certain water wheel once 
tested at the Holyoke flume, having an 
efficiency of 115 per cent. (Fact, this state- 
ment was made in the maker’s catalog. 
I cannot the 
but it was considerably over 100.) 


swear to exact percentage, 

In searching for similar devices already 
on the market which I might conflict with 
when my ambitions should be realized, I 
came across the D’Auria compressor, de 
scribed at page 661, Vol. 24, by Mr. Mor- 
ris. It is decidedly the most remarkable 


machine I found in search, and I 


would like to find out how its 
markable feature impressed some of your 


my 
most re 
other readers. Generally, when anything 
of this sort comes out, they are inclined 
to discuss its merits, but in looking over 
files I cannot find that the D’Auria 
compressor was even touched upon. 


my 


It is certainly a machine of exceptionally 
handsome design, one which doesn’t give 
a fellow a feeling that he would like to 
whittle it down in some places and tack 
on it in others, but where every part seems 
to be just about right for what it has to 
do. This is a quality that makes any piece 
of machinery look handsome to mechanical 
eyes, and without it no machine is likely 
that Gothic 
bird cage typewriter whose frame was de- 


to be more successful than 
signed by a celebrated architect of World's 
Fair fame. 

While I cannot pick any flaws in the 
general design of the D’Auria compressor, 
I am wondering if the fundamental princi 
ple on which it is based, the “hydraulic 
is really much more of an 

than 
a Gothic frame is to a typewriter. Mr. 
1 


ly gives some pretty con- 


compensator,” 


improvement to an air compressor 


Morris certain 
vincing statements as to its smooth run- 
ning, but as he does not give the address 
of the makers and | 
to get a copy of their catalog and study 
shall 


see no reason why a given weight of mov- 


have not been able 


into the matter | have to admit I 
ing water confined in tubes should have 
any greater effect on smoothness of run 
ning and general efficiency than an equal 
weight of iron, perhaps in the form of a 
flywheel, moving at the same velocity. The 
cuts show the area of the compensator 
piston to be four times the sectional area 
of the water passages, which increases the 
speed of the water column to that amount 
and gives it a corresponding leverage on 
the piston when it is helping the latter 
out on the last part of its stroke. At 340 
strokes per minute, the speed at which it 
was running when Mr. Morris was able 
to balance a 5-cent piece on edge upon it, 
although it was not bolted to the floor, | 


should look for considerable water friction 


in those curved passages. 
Mr. 


compound 


Morris tells us that in the larger 


machines, weighing 46,000 


AMERICAN MACHINIST 
pounds, the work done is equal to that of 


a ¢rank-and-flywheel compressor whose 
flywheel alone would weigh 45,000 pounds 
If my assumption as to the relative eff 
ciency of the water column and flywheel 
D’ Auria 


pressor must be handling 45,000 pounds of 


is correct, this size of the com 
water, or some over 5,000 gallons, so I 
must be off the track somewhere 

If there is any particular advantage in 
the reciprocating motion of the water col 
the of the fly 
counter 


umn over rotary motion 


wheel, certainly a reciprocating 
balance of iron can be easily arranged, and 
if it were connected to the piston rod by 
a 4:1 lever connection, why would it not 
have precisely the same action as the col 
umn of water? I should expect it to have 


considerably less working friction than 


the water column with its extra piston and 
rings and, by shortening the length of the 
machine, make it stronger for a given 
weight of frame, 

If this reciprocating counterbalance, of 
either water or iron, is the correct thing, 
why have none of our locomotive design 
ers given it a trial? I have always un 
derstood that it was the excess of counter- 
the 


needed for the connections alone that mad 


balance in drivers over what was 
an engine pound hollows in the track at 
high speeds and ride with a motion com 
parable to that of a “racking” horse. If 
the D’Auria theory is correct, the weight 
of the connections only should be counter 
the that of the 


taken 


balanced in drivers and 


cross-head, piston, ete., might be 
care of by a “hydraulic compensator” o1 
some other form of reciprocating counter 
balance. 

The elimination of this faulty counter 
balancing was one of the principal points 
claimed for the Heilmann electric locomo 
tive, a machine which generated its own 
current as it went along from a dynamo 
driven-by a high-speed engine with two 
cylinders placed, if my memory is correct, 
crosswise of the frame, Perhaps by the 
time anything of this sort gets a chance 
for a practical test the steam turbine will 
have relieved us of all our trials in con 
nection with counterbalancing reciprocat 
ing [ 
cerned, but in the line of air compressors 


motion as tar as engines are con 
there doesn’t seem to be much to show in 
for 


to blow a 


rotary machines, at least pressures 


above what is needed furnac« 


or a church organ. 


Most of the compressors used in this 


section are of the belt-driven type, and, 


in spite of their two heavy flywheels, they 
There is 


no question about finding a good market 


are very hard on driving belts. 


for such a machine as I spoke of at th 


beginning of my letter, even if the efh 
ciency does fall a trifle below 115 per cent 
E. 

[The reason why the weight of the water 
D'Auria com 


pressor is so much less than the weight re 
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in the compensator of the 


quired in the flywheel of the usual type ot 


machine is, as we understand it, that the 


motion of the water is stopped at the end 


of each stroke. In other words, the entire 


stored energy of the water is available for 


completing each stroke of the machine 


} 


whereas with a flywheel only that portion 


of the energy which is represented by the 
comparatively small loss of velocity which 
the center is 

We do 


of the water is 


is permissible 
for 
| 


know whether the weight 


In passing 


available that purpose not 


considered as part of the weight of the 


machine or not \s an operative machine 


it is part of it, but it costs nothing and 


does not have to be transported, neither 


of which can be said of a flywheel. Con 
sidered as a machine to be bought, shipped 
and paid. for, the water is not part of it 
We believe that Prof. D’Auria did consid 
erable work on the idea of a reciprocating 
mass of iron before arriving atthe hydrauli 


We 


which led to 


are not acquainted wit! 
the 


compensator 


all the reasons device 


} 


ly adopted, but perusal of the artick 
that 


final 


referred to will show the water com 


pensator possesses a valuable atety teat 


ure which the mass of iron does not Phe 
compensator piston has a number of slots 
so arranged that in case the piston, for 
any reason, should over-run its intended 
length of stroke, a by-pass will be opened 
and the compensator piston will be re 


lieved of the pressure due to the moving 


‘| he 
fact 


water smoothne of running is due 


to the that in one leg of the wate 


passage the water moves in one direction 


other leg it move in th 


while in. the 


opposite direction, the combined inertia 


displacement effect of the water being n 


The 


the machine, 


reciprocating parts tend to displace 


but they are light and, more 


over, the law of acceleration andr 


more favorable than in crank 


the 


tardation is 


machines In latter the acceleration 


and retardation are at a maximum at tli 


end of the stroke where the speed Is at 
the minimum, whereas with the D'Auria 
machine they are more nearly constant 
and hence have a less value than the maxt 
mum of the crank machine Phe machin 
was made by the I. P. Morris Company, ot 


Philadelphia.—Ed. | 


Tempering a Chisel. 


Editor American Machinist 
\ patternmaker gave me a 
he had no use for it he 
inch file, about & 


and 


saying 
was made from a 


inches long, all ground polished and 
be veled the 


wood chi cl 
littl hard 


temper over an alcol 


the edges ame as an ordinary 


ee. a cy ae 
with the xception that 1 Wa 
j work. I drew the 


a for wood 


1 lamp, and after the 


drawing it made a fine tool The man 
who gave it to me saw me using it and 
asked me how I drew the temper and key 
it so straight “Why id | | 
drew the temper about 1 inch on the end 
Said he | wish oOmeone W vuld Pive rik 
a good kick I spent ten hours grinding 
three fil ind I thought they would 





the full 
length, and I got them so crooked I could 
not use them.” Said I, “That is 7 
those little tricks I saw in the AMERICAN 
\IACHINIST.” E 


no good unless I drew temper 


one ot 


ASY,. 
Welding Copper. 

American Machinist: 

to differ 


editor 
I beg 


page 1227, and 


with statement at 
that 


blacksmith 


your 
can be 
fire, | 


Say copper 


welded in a common 
have some samples | made myself, and this 
The best compound 


is how it is done 


for this 
of phosphate of soda and 2 


purpose is a mixture of 1 part 


parts of bo- 


racic acid. This welding powder should 


the surface of the 


at a red heat; the pieces should then be 


be strewn on copper 
heated up to a full cherry red or yellow 
and brought immediately under the 
readily 


heat, 


hammer, when they may be as 


welded as iron. For instance, it 1s possi 
ble to weld together a small rod of copper 
which had been broken, The ends should 
be beveled, laid on one another, seized by 
a pair of tongs and placed together with 
the The 
welding powder should be the 
further heating may 
and 


the latter in fire and heated. 


strewn on 
after a 


ends which 


be welded so soundly as to bend 
stretch as if they had never been broken. 
It is necessary to carefully observe two 
the 
must be 
solid 
the surfaces to be 
Sec 


things in the course of operation: 


the 
chareoal or 


First, greatest care taken 


that no other carbon 


comes in contact with 


welded, so have a good, clean fire. 
ond, as copper is a much softer metal than 
iron, the parts cannot offer any great re 
sistance to the blows of the hammer; they 
must therefore be so shaped as to be ena 
bled to 
be It 


mer, 


resist such blows as well as may 


is also well to use a wooden ham 
fuel 


furnace 1s 


Of course, 
cleaner, but 
will be all 
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use charcoal. 
better 
little 


For 
a gas and 


with the fire a practice 


that is needed. Wr. €s. 


editor “American Machinist: 

In reply to your request for information 
that | 
f '4-inch copper rods 


as to welding copper, I will say 


have made welds «¢ 
in a boiler furnace, also the shop black- 
smith did the the forge. The 
way I did it was to heat the two ends to 
the melting point and press them together, 
do not 


same in 


not hammering the joint at all. I 
know whether you would call this welding 
or burning, but the union of the two pieces 
seemed to be perfect. It was only done 
to satisfy our curiosity as to whether it 
was possible, [2 NGINEER. 

{We have received a number of com 
the tell us 
as above of having welded copper. It is 
apparently unnecessary to print many of 
We append, however, an abridg- 


munications in which writers 


them. 


ment of an account published in 1889 of 
the welding of copper at Sibley College. 
This was accomplished by Mr. Granger, 
the instructor in blacksmithing at the insti- 
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tution referred to, and the account was 
written by Mr. Rufus Anderson.—Ed. ] 


“Copper being a comparatively soft met 
al, even before it approaches the melting 
point, would seem to be capable of welding 
without any difficulty, but the obstacle met 
with is undoubtedly the oxide that forms 
rapidly when copper is highly heated, and 
with the ordinary fluxes as generally used 
by the little 


or no success in producing a weld, because 


blacksmith there has been 
the common fluxes treated in the ordinary 
way will not produce a fusible slag of the 
The flux that Mr. Gran 


several sub 


oxide of copper, 
ger used was composed of 
stances intended for another purpose but 
proved to be excellent for copper W elding 

‘To determine what were the welding 
ingredients of the mixture the writer pre 
pared various mixtures of the constituents 
of the original flux, and we concluded that 
the yellow the 


principal one, and that a mixture of one 


prussiate of potash was 


trom 
that 


part of the yellow prussiate with 


twelve to twenty of borax was all 


Was 


“The greatest difhculty met with in cop 


necessary. 


per welding, especially with small pieces. 
was that, owing to the great heat-conduct 
ing power of copper, it was very hard to 
keep the heat long enough when the pieces 
to be welded were taken from the fire and 


placed on the cold anvil. 


“The writer suggested that he use a 
nonconducting substance to pound on, 
such as a hard brick. The result was 


very satisfactory, and indeed he states that 
he finds it almost indispensable in the suc 
cess of the operation, rendering it as man 
ageable as iron welding. 

“To prepare the compounds for use, it 
is well to heat the ingredients separately, 
sufficiently to drive off the water of crys 
tallization, after which they should be pul 
verized and thoroughly mixed. In this 
way time and flux are economized, for if 
applied without this preliminary prepara 
tion the boiling and sputtering that take 
place when they are applied to the hot 
metal, time for them to become 
reduced to state, and 
much of the material is wasted. The ad 
about I to 2 


require 
the fused, glassy 


dition of a small amount, 
of the mixture, of rosin seems to be good 
melts at a much lower temperature 
serves to hold the composition to 
The weld 


the 


as it 
and 
gether until it becomes fused. 
ing powder should be strewn over 
metal at a red heat, repeating the opera- 
tion several times to insure a_ thorough 
coating; then heat is continued until it 
approaches a white heat, when the metals 
may be welded by pounding with a light 
hammer, striking with and 


placing the metal on a non-conducting sub 


light blows 
stance instead of a metallic anvil. 

“In using fluxes containing phosphorus 
compounds, care should be taken that the 
metal does not come in contact with char- 
coal or free carbon in the fire, as copper 
phosphate is liable to be formed and pre- 
vent welding.” 
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German Technical High Schools and Company 
Management. 
BY B. ESMARCH. 
There has been much praising of Ger- 
man_ technical The 
colleges, more rightfully called universi- 


education. technical 
ties, of this country especially, are consid- 
ered stupendous institutions. I do not to- 
day intend to disparage their great import- 
ance, but I wish to treat of certain influ- 
ences they bring to bear upon the econom- 
ical development of manufacture. To say 
it at once, I am afraid that these splendid 
indirect 


schools are, although in a very 
way, responsible for much of the back- 
wardness and procrastination in factory 


methods and equipment on which much 


comment has been made. 


Perhaps it might not be amiss to give 
on some future occasion the natural his 
tory of the German technical schools in all 
For the present 
in the following I 


their degrees and shades, 
[ will only that 
refer solely to the high schools proper, the 
(at ‘ officially ) 
of the time-honored classical universities. 


Say 


technical equivalents least 
It is mostly the graduates of these high 
schools whom companies prefer to employ 
as technical leaders of their establishments 
on account of their supposed higher erudi- 
tion and better social standing. A good 
deal has been done in recent years to ren- 


der the principles of tuition at these 
schools more in accordance with practical 
aims, but there is still far too much of 


the old spirit of scientific conceit, to which 
students with a pronounced practical turn 
of mind fall put it 
there is too much mathematics, or 


victims. To short : 
rather, 
the mathematical food is dispensed with 
little 


digestions. 


discrimination as to individual 


What the 


technical ones alone—too often 


too 


schools—not the 
wnore 1s 
that the capacity to grasp mathematical 
notions is a special faculty of brains of 
a certain organization, and this faculty may 
be partly or nearly absent with persons 
otherwise quite clever or even ingenious. 
It is similar to the presence or absence 
of the 
mathematics of a high order is necessary, 
for instance, to the bridge designer. It 


follows that nobody without that mathe 


musical sense, Unquestionably 


can, or should, become a 
But 
gifted, may yet become 
tool 


play a part in only a few special branches 


matical sense 


bridge designer. one who ts not so 
a good machine- 
theories 


designer, as mathematical 


ot that line. But the technical high school 
imposes upon the student with an inventive 
and practical, but non-mathematical, mind 
the same amount of analytical lore as upon 
the budding bridge builder who takes its 
revealings as a sponge takes the water. 


With such students, therefore, the high 
school work assumes more or less the 
character of a wasteful process, and its 


product, for which, as I said, the industrial 
companies are customers, is likely to be 
deficient, and in the following the question 
dealt with is how the companies might in 
this regard be better served by the schools. 
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\s elsewhere, limited liability companies 
in Germany are controlled by a board of 


d-rectors—here called “supervising coun 


sellors’’—as a rule consisting of bankers, 


lawyers, works owners or managers of 
some other concern, who must hold shares 
hut who are not in any other way associ 
ated with the company, at whose premises 


they are indeed rarely seen. Their occa 


sional sittings are indeed sometimes held 
at some distant and to them more con 
venient place. This council appoints the 


managers proper, who are called directors 
Some works have only one director; very 
often there are two, one for shop superin 


tendence, the other for the commercial 
business. Very large works have even 
more directors, and then one of them 1s 
the general (or real!) director. By far 


the majority of regularly made-up com 
two 
directors, a technical and a 
Now the fact | 
to come to is that, as a rule, there is mors 


panies, however, have the system of 


co-ordinated 
commercial one. wanted 


antagonism between two such function- 


aries than is good for the interests of the 
The 


invariably 


1 


manager al 
fiddle. His 


his control 


company. commercial 


most plays first 

is secured to him by 
It is natural that the dealings 
with the board pass through him, and he 
full the latter, 
especially as the board as a rule is mostly 
Such a 


board will, in the choice of a commercial 


p sition 
of the safe 


thus gains influence with 


composed of commercial men. 


director, be guided only by the purely 


commercial qualities of a candidate, such 
as the gift of securing custom, etc. Ne 


doubt this is a safe way to insure business 


But if—as is very often the case—such an 
astute merchant is without any notion of 
technical principles, then it is only too 


probable that he will come to loggerheads 


with the technical manager. The met 
chant, from his first day with the com 
pany, thinks of nothing but his balance 


sheet at the end of the business term. The 


weekly pay-rolls, the invoices for ma 


terials are loathsome to him, and expen 
for gall 
and wormwood. It is sometimes astonish 


ditures improvements are very 


ing how shortsighted and narrow-minded 


an otherwise high-minded and up-to-date 


commercial manager may be found when 
he has to deal with questions of shop 
economics. With such a man his col 
league, the technical manager, is neces 


sarily in a continuous fight. Every new 
acquisition proposed by him is regarded 
with a most suspicious eye, and elaborate 
reports are demanded from him, of which 
every figure is scrutinized and difficulties 
are raised about points that form part of 
the very creed of an engineer. Such things 
of course are felt to be disgusting and dis 
heartening; but matters become worse if. 
actuated by a morbid anxiety that things 
may be carried on in a wasteful manner, 
the commercial colleague develops a med 
dlesome character and finds himself called 
upon to pry into the methods and pro 


cedure of the shops, or if he harrasses the 
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with fo1 


the 


technical manager propositions 


savings, of which other knows that 


they mean a penny-wise-and-pound-toolish 


policy. Even if the technical director suc 


ceeds in out-erguing his colleague a fet 


ing of resentment remains, for it must be 


remembered that the technical director 1s 


not merely a superintendent and that he 
has not to obey orders, but is supposed t 
be on a par with the other manager, and 
may, 1f he thinks fit, veto the latter's meas 
ures, eventually appealing to the board 
But what a life he would have of it! In 
most cases it is not one man he would 


have to fight. but a coalition of counting 


house officers Generally there is. besides 


the two directors, a. sort of sub director 
called the “procurist’—a chief clerk hold 
ing a proxy by power of attorney, who 
signs for the firm and, in the absence of 


the commercial director, takes his place 


The 


of current business with the procurist only 


latter is of course prone to dispose 


who thus becomes his right hand and ally 
against the works’ director 

If anvbody should hold that I have 
painted too black a picture, I would say 


that, of course, there are instances to be 


found of perfect harmony reigning in a 


management; but the above is drawn trom 
trom 


life, and far and wide be heard 


the 


may 


German wail at the thral 


dom of the 
accused everywhere of impairing the initia 


engineers 


commercial managers who are 


tive of creative minds and of robbing 


them of the greatest blessing a man can 


have—that of knowingly turning all his 


strength to the best purpose. Such a con 


dition of things supplies also a further ex 


planation of the backwardness of many 
shops. which therefore should not neces 
sarily be taken as the result of the back 
wardness of their leaders. The true com 
mercial manager likes best the shop that 
is dirtiest and offers the least comfort, for 
cleaning and = handy installations cost 
money 

Now, the saddest of all this is that it 
cannot be helped—at least not until our 


technical high schools conform to certain 


alterations in the shaping of the engineers 


they are turning out \mong them are 
indeed, wonderfully accomplished speci 
mens: but the excess of mathematical 


training seems too often to have wiped 


out the sense for a businesslike application 


of their profound knowledge. Cursed as 
the typical commercial director generally 
is by the operative forces, he will yet show 
a dividend where many a purely technical 
his fail 


de signers, 


man with all genius would Our 


eminent our energetic and 


sprightly works engineers, are so wedded 


to their science, they go about their work 
so much like true artists, for its own sake 


That is very ideal, but it isn’t business 


and may lead to occurrences such as was 
last old 


established motor works, which, laboring 


experienced winter, when an 
under the general depression, was just at 
the 


every he dy te 


critical point, but was expected by 


ride out the gale, went down 


fa sudden. and the ensuing 


investigation 


xtraordinary waste of funds, 


Tevea.ead an ¢ 
just when cap was most needed, on 
experiments nm d vel ping 1 new article 
which the leading engineer had beleved 
W uld SAV evervthing 

By no means all our scientifically trained 
engineers are of the idealistic type \ 
large percentage of the profession are em 
ployed as so calle i enginec! travelers and 
many of these at excellent canvasser: 
ind procurers of orders. Their talent ts 
in all probability also existant in many of 
their colleagues the shop, but mostly 
in a latent stage requiring development 


What vives the 


merchant his preponder 


ance in German works is not so much 
his commercial spirit as his craft, by which 
I mean his knowledge of the details of the 
counting-house, foremost the safe handling 
of many sorts of bill then his readiness 
to read from account books what just 
bears on the case in hand and last not 
least, the practice of having at his finger 


ends the various modes of payment and of 


credit-giving, and the application to a given 
case, which faculty secures that self-rel 
anes ind omposure so essential for se 
curing orders and settling difficulties. But 
all thes re more or less technicalities, 
and I do not see why the average engineet 
could not be brought to master them as 
well as the merchant, to whom he will in 
most cases be superior in intellect. How 
ever, the engineering student makes a mis 
take who expects that these things will, as 
it‘ were, be blown into him by th: an 
oft business He must bring with him a 
solid stock of positive knowledge of those 
details, just as does the clerk. He must 
earn these things during the time of learn 
ng There is no palpable reason why 
he colleges should not provide for them 
not in the off-hand manner in which it 1 
ictually done here and there, but in the 
ime exact disciplined way in which, for 
instance, statics are taught. In compensa 
ion one or the other over-taught mathe 
matical specialties may be dropped Phe 
young engineer who knows that he can 
handle the t ls of the merchant will soon 
grasp the broad principles of commercial 
management Let our technical universi 
ties turn out mechanical engineers to 
wl m | with half a dozen endorse 
ment tan Egyptian papyrus, and the 


sovereignty of the merchant in our indus 
trial establishments will be broken and 
Germany will ‘ rival America in up 
to-date apphance ind methods, in_ the 
well-being of workingmen, and in the gen 
uineness and sterling worth of her prod 
cts 
Ber] Cx imy 





Removal of the American School of Correspon- 


dence. 
In order to carry out the scheme of co 
operation with the Armour Institute, the 


American School of Correspondence, here 


tofore of will, we are informed, 
1 
and 


Bo ton 


be removed “root branch” to Chicago 
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Technical Schools, Commercial and Technical 
Men. 

The very striking article in another col- 
umn by Mr. Esmarch calls for more than 
passing notice, especially as Germany is 
not the only country which suffers from 
the conditions which he describes so 
graphically. 

The relation between the 
manager of a 


business and 


the mechanical manufac- 
turing business is one of the most difficult 
in the world to put upon a satisfactory 
Whether, as in Germany, they are 
supposed to be equals in authority or, as 


lasis. 


in this country, the business manager is 
recognized as the superior, makes but little 
difference. The supposed equality of the 
German technical director cannot exist in 
fact, as our correspondent shows it does 
Authority the 


the supreme authority, and responsibility 


not. over cash box 1s 
for the financial results for which all com- 
mercial enterprises are conducted is, in 
the nature of things, bound to confer such 
supreme authority. 
The difference 
American conditions we 


real between German 


and believe lies 


in the absence of class distinctions here, 
which, we_ think, break 


down the spirit of aloofness with which 


acts to largely 


technical men naturally 


In other words, we be 


commercial and 

regard each other. 
lieve (possibly because we like to believe 
it) that together” 
spirit here than elsewhere, which leads to 


there is a more “get 
a degree of real co-operation that is 1m- 
that spirit. The 
if he eyes in 
head, simply cannot have that lofty dis 
dain for the that he toe 
often seems to have inGermany, Dottedall 


without com- 


here, 


possible 


mercial man has his 


technical man 
over this country are conspicuous examples 
of successful mechanical enterprises which 
were founded and are conducted in every 
business sense by mechanics, while along- 
side of them are other examples of simi- 
lar enterprises, conducted by business men, 
which are not such shining examples of 
success. We believe that the experience ot 
this country demonstrates that in a manu 
facturing business done on a small margin 
of profit and in which success depends 
upon cheapness of manufacture quite as 
much as upon success in making sales, the 
business man, as a business manager, 1s 
hopelessly handicapped by the mechanic 
having the added good sense and judg- 
ment which comprise the chief items of 
The mere 


the business man’s equipment. 


business man cannot even select a me 


superintendent nor tell a good 
He dare not trust 


chanical 
one when he has him. 
any judgment but his own in matters in- 
volving large expenditure for equipment. 
and in such matters his own judgment has 
little value 

We do not wish to imply that the me 
superintendent here rests on a 
We believe that the funda 
better than 
shuffle 


chanical 
bed of roses. 
mental conditions are here 
elsewhere and that, in the grand 


which comprises life, men more often find 
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their level, but that many mechanical man 
agers have to deal with the sickening con- 
ditions Mr. Esmarch is as 
true here as in Germany. 

Of the tendency of our technical schools 
to overdo things—especially mathematics 


described by 


—and to create stratification by raising 
their standards of admission so high as t 
shut out all students from 
the high schools, we have often spoken in 
these columns. In the the 
have been saved from doing much harm 
by their students, who, coming from all 
walks of life, have largely nullified the 


except those 


past schools 


tendency to which we refer, and this in 
fluence still exists in spite of the efforts 
of some of the schools to destroy it. Some 
of the schools still encourage the presence 
of boys from the shops, and some teachers, 
as we personally know, recognize that in 
such boys is the best possible timber from 
which to make engineers. 

The tendency of the schools to cultivate 
what our correspondent so aptly calls “the 
spirit of scientific conceit” has also been 
social organiza- 


largely nullified by our 


tion. It is not here, as it is in Germany, 
a mark of social degradation to “handle 
iron,’ and a shoppy interest in shoppy 
things is not considered a mark of an in 
ferior mind. With al] that may be said 
against the school shop and its methods, 
it cannot be doubted that it at least helps 
to prevent students from holding that con- 
temptuous view of shop men, methods and 
processes that characterizes many of the 
graduates of German schools, and _ that, 
to some degree at least, it stimulates in 
terest in such things. The bare fact that 
shop practice holds a conspicuous place in 
the courses of the most pretentious eng! 
neering schools makes it impossible for 
any right-minded student to look 
the 


upon 
the shop with contempt. If school 
shop does no more than this it justifies 
itself, though this is but a trifle compared 
with what it might and ought to accom 


plish. 





Stationary Fire Engines. 

To judge from what seemed to be the 
most approved ideas that prevailed at the 
recent convention of Fire 
New York, a change is likely to take place 
in methods of fighting fire, which change 
will have considerable effect upon the ma- 


Engineers in 


chine business. The most advanced opin- 


ion seems to be that the fire engine drawn 
by horses to the scene of the fire will soon 
be retired and that its place will be taken 


by stationary pumping plants equipped 


with steam pumps and pumping through 
pipes laid underground into stand pipes, 


from which the water will be taken by 


lines of hose. The idea is to place the 


pumping plants sufficiently close together 
to thoroughly protect a city, and Edward 
Atkinson among others believes that, by 
large contlagra 


this method, general or 


tions can be made practically impossible 


at a cost which will soon be made up by 
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the 


of 


saving of fire losses and lessened cost 
insurance. 

The present steam pump manufacturers 
build pumps specially adapted to fire ser- 
vice, and many manufacturing plants have 
such pumps installed. If the portable fire 


crgine is eventually to be replaced by such 


pumps, will the present builders of fire 
engines, who are united, undertake to com 
pete with the pump builders, most of 


whom are also within a general organiza 

tion? 

Test of a 300 Horse-Power De 
Turbine. 


received 


Laval Steam 


We Di 
Steam Turbine Company a report of a test 
of 


have from. the Laval 


one of their 300 hors¢ turbine 


test 


power 


dynamos, which has been made 


Dean & Main, of 


give below 


by 
Boston. From this we 


some extracts, including sum 


maries of the results: 


“The power of the turbine depends upon 
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horse-power, if such could be determined, 


as does a reciprocating engine. There is 
no ‘range of temperature’ of any import 
ance in the turbine to cause condensation 


The 


ished economy with lighter loads than the 


of steam principal cause of dimin 


rated load is the fact of constant friction 
with all loads. At overloads there 1s even 
greater economy than with the rated load 
for the reasons that the extra nozzles are 
of maximum economy and the friction 
losses are constant 

“The turbine exhausted into a Worth- 


ington injector condenser, and the vacu 


um was measured by means of a mercury 


column connected into the exhaust cham 


ber of the turbine 
“The turbine rotates very rapidly, and 
the speed is reduced by the employment 


of a spiral spur pinion on the turbine shaft 


gearing into two spiral gears, as 


the ¢ 


one or 


he 


de sired on one 


case may depending upon whether 


the power is or two shafts 


the number of nozzles in action, and these The pinion and gears are both double, with 
Nozzles Open Load Relative Load Speed Differences in Speeds 
8 nozzles. 352 H. P 100 per cent. 750 r.p.m a 
7 si 295 * 85 * 756 + 8/10 of 1 per ct. 
5 ws io * 56 745 aj —7/10 °° I ve 
3 si I1g ‘* 75! +1t/10° 1 
\BLE OF DIFFERENT LOADS AND SPEEDS WHEN USING SUPERHEATED STEAM EXCEPT WITH 
THREE NOZZLES 
. Steam per Increase for Diminishing — 
Nozzles Open. Loads B H. P Relative trake Loads, referred to Maxi Length o 
oads Horse-Power mum Load Ron 
8 352 H. P. 100 per ct 13.94 lbs. 6 hours 
7 ns . De a 2.9 per ct. 2 era: 
5 196 - 50 M.a3 ° 11.4 6 
Supe rheated Steam 
8 333 H. P. t©co perct. 15.17 Ibs 4 hours. 
7 205. " s6 * 56.9 ”™ 2.6 per ct. 2 si 
5 195 ‘i 59 7 16.54 “" 9.0 9 2 
3 119 “id 36 F 16.40 ° S.1 2 
Saturated Steam. 
\ELE OF RELATIVE STEAM CONSUMPTIONS FOR DIFFERENT LOADS, PER BRAKE HORSt 
POWER 
No. of Amount Load wth Load with Steam used Dry Steam used | Saving by use 
Nozzles of Superheated Saturated per Brake H.P r Brake H.P. | of Superheated 
n Use. Superheat Steam Steam. with Sup. Steam.| with Sat. Steam Steam 
8 84° F. ase Hi. P. eee Bi. P. 13.94 Ibs. 15.17 Ibs. 8.8 per ct 
7 64° F. 298‘ 285‘ 14.46°" 15.56 8.4 
rARLE SHOWING THE SAVING BY THE USE OF SUPERHEATED STEAM FOR EIGHT AND ‘EVI 
NOZZLE LOADS 
at zzles can be opened OT closed by a hand ( tect] mK wd 1 opp Site direct 1 
w heel on each The machine tested had ( that thet “1 le nk ene t} 
twelve nozzles, but seven gave the rated either shat 
capacity. It will be seen from this that 
the turbine is capable of great overloads ‘No tests were made to ascertain. the 
“Regulation of speed is accomplished by instantaneous effect in speed of change of 
throttling valve operated by a centrifu load to see how quickly the normal speed 
gal governor was regained after changs In regard 
In connection with economy of steam to the permanent effect of change of load 
and the ability to throw nozzles into and on speed, this can be observed from. the 
out of action, it is at once apparent that data given in the tables 
cach nozzle performs its function as per “By comparing the results of the tests 
fectly when operating alone as when any’ with superheated and saturated steam, thi 
ether number of nozzles is in operation, saving by the use of the former can_ be 
For this reason the turbine does not determined for the particular amount of 


change its economy of steam per indicated 


superheating existing. As the tables show 


diminished as tlh 
Chis 


the fire and draft being very lhght with 


the superheat steadily 


load became lighter was caused by 


the lighter loads The superheat for the 
eight-nozzle load averaged 84 degre 
Fahr., while that for the five-nozzle load 
averaged only 16 degrees Fahr ‘here 1s, 
therefore, scarcely any propriety in making 
a comparison for the effect of superheat, 
except with eight and seven nozzle loads 

‘In all of the statements made in this 
report of the consumption of superheated 
steam, the actual consumption witl ‘ 
duction to dry saturated steam as a in 
dard, is giver This is cus lary, white 
with the result by iturates 1 
moisture deducted 

We should add that while t rm xe 
horse-power is used through he report, 
the power ot the turbine wa ctually ab 
orbed in driving a dynam he curre,.t 
from whicl consum d driving 
the De Lavy hop ‘ ) ' te 
rheosta Phe heostat wa used to 
increase the load beyond that needed for 
the shop and ils bor teadyvir v the le ad 
and keeping it uniforn Che dynamo was 


det 


to determine the equivalent brake load 


independently tested for efficiency in o1 


Progress in Locomotive Construction During 
the Decade 1890-1900. 


The tollowing parti 


gv | ulars regarding re 
‘ prowre locom ve const! n 
ire ext cted fror tl ( ¢ Bulle ) 
Locomotiy 
‘During the cel 1 veal 1900 there were 
28 establishments the ole or chief product 
of which w comotives At these works 
774 locomotive f all classes were built 
witl 1 gegregate value f $27,121.06 
< np red witl JOO con \ valued 
t $19,752.465,. built in 19 establishment 
in 1890 n ade 1 72 locomotives, val 
wed a 33,270, 30 \ col ructed at a 
ulroad ps, making tot I 3,040 
( tive valued at $30,307,456, built i 
54 ¢ tab him during the ( veat 
1Q00 The figures for 1890 d nelude 
los : ‘ Beatle : road : 
nece { re¢ | t n of 
I t 1 \ oT the 
( st 4 T ( 
ind likely tinue f eal 
the pet b ( SOO ne ww) va 
| f1 1 ible develop 
I ae 1 v cal \ " irrving 
capac ft 60,000 J nd Wa deemed ade 
quate ft Il ordinar equirement but 
n Cl VCal ( lim ] bee re ased 
to 100.000 p ne \ vile i I ( en 
vreate capacit I ( been tructed 
Ir] increase ha wen made possible 
through the substitution of steel for wood 
in the construction of freight car The 
application of the brake to freight cars 
has permitted freight trains to travel with 
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safety at higher rates of speed than were 


practicable a few years ago 


“All the changes mentioned, together 
with the demand for higher rates of speed 
in the passenger service, have given great 
stimulus to the development of a locomo- 
tive having greater tractive power and ca- 
pable of running at higher rates of speed 
1890. The 
features of this develop 
ment follows: A 
marked increase in size and weight, with 


than those manufactured in 
most important 
may be summarized as 


increased tractive power and speed; the 
use of larger boilers, with thicker shells; 
larger fireboxes and increased grate area, 
made necessary by the demand for higher 
steam pressure and greater steam-generat 
ing capacity ; economy in the use of steam, 
by compounding; and the substitution of 
wrought-iron or iron 


steel castings for 


castings for several important parts 


“It is difficult to measure in exact terms 
the increase in weight of locomotives since 
1890 
of a single locomotive establishment may 


Some figures taken from the records 


be accepted, however, as fairly representa 


tive. In 1&90 the average weight of the 
locomotives built in this plant was 92,000 
pounds for the engine alone, exclusive of 
the tender. In 1900 the average weight for 


the same establishment, and on the same 
increase of 


Many 


locomotives exceeding 100 tons in weight 


basis was 129,000 pounds, an 


37,000 pounds, or 40.2 per cent 


have been constructed during the past ten 


years. The largest engine thus far built 


weighed about 133 tons, or nearly 190 tons 
not that 


with tender, and it is safe to say 


even this limit will not be exceeded 
“The 
put upon boilers by 


trattic 


continually increasing demands 


the requirements of 


heaviet and higher rates of speed 


have brought about a continuous increase 
in the pressure per square inch at which 
locomotives In 1876 


steam is used in 


about 130 pounds was a fair average; in 


1890, the average was about 160 pounds; 
within the past ten years this has been in 
steam 


creased more than 25 per cent., and 


is now used frequently at a pressure of 


225 pounds 


‘To meet the increased pressure it has 
become necessary to use heavier steel 
plates in the construction of boilers. In 


1890 1t was customary to use plates about 


14 or 9-10 inch in thickness” for boiler 


shells, but now it is quite common to use 
inch thick; at the 


plates up to 7x8 Sam 


time there has been a marked inerease in 
both the length and the diameter of boil 
ers. 

“With the increasing diameter and high 
er steam pressure, the enlargement of the 
firebox and the increase of the grate sur- 
order to meet 


face became necessary, in 


the larger steam requirements 


“A comparison of the grate areas ob 
tainable in the different types of firebox 
shows the following results: Restricting 
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the firebox to the width between the 
frames and to a maximum length of about 
10 feet, a grate area of approximately 27 
square the 


width to the limits of the space between 


feet is obtained. Extending 
the driving wheels and using the same 

length gives a possible grate 
about 35 feet. In the 
Wootten type, with a possible width of 8 


maximum 
area of square 
feet and a length of 10 feet, 80 square feet 
had. The 
type of broad firebox offers the same pos 
length of 8 feet and a 


of grate surface can be later 


sibilities, but a 
breadth of 66 inches, giving an area of 44 
square feet, probably represent the most 
advantageous dimensions. The grate sur- 


face of a cylindrical firebox is usually 


from 30 to 35 square feet, but may be 
more, according to the diameter of the 
boiler. 


“Probably the most important improve- 
nent during the past ten years in loco 
motive construction has been the intro- 
duction of the compounding principle in 
the 


new, even in this industry, as patents for 


use of steam. The principle is not 
compound locomotives were issued in the 
United States as early as 1846, and an en 
gine of this class was built in 1867 at the 
Shepard Iron Works, Buffalo, N. Y. Com- 
pound locomotives did not come into any 


general use in the United States, however, 


until within the last decade, although 
many engines embodying this principle 
were built in) England and_= continental 


Kurope a few years earlier 
“The 


demonstrated in 


advantages of compounding, si 


well stationary engines, 
have attained general recognition by rail 
roads and by the builders of locomotives, 
and a large proportion of the engines built 
each year are constructed upon this prin- 
During the census year 
total of 


ciple 1Q00, 320 


out of a 2,831 steam locomotives 


were built with compound cylinders 


‘Almost from the very beginning Amer 
ican locomotives have been radically dit 


ferent in their general construction trom 


those used in Europe. It is a marked 


tribute to the excellence of the American 


] 


locomotives, however, that 


n recent years 
they have been purchased in large num 
bers for railroads in England, France and 
Russia, where they have been put into set 
vice In competition with types of locomo 
tives to which those countries have ad 
The 


\merican 


hered persistently for 


the 


many years 


growth of export trade in 


locomotives during the past ten years 1% 


noteworthy. In the fiscal year 1890, which 


almost coincides with the census year, 
there were exported from the United 
States 161 locomotives, valued at $1,280, 
600; while during the fiscal year 1900 


there were exported 525. valued at $5,592, 


$03. 


“The time required for the construction 
of a completed locomotive from the raw 


material varies greatly, according to the 


requirements of the purchaser and the con 
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ditions governing the supply of materials 
While ordinarily it takes several weeks, 01 
even two or three months, to build a loco 
motive, some remarkable achievements in 
quick work have been made by American 
builders, either to meet emergencies or t 
establish Eight prob 
ably the shortest time in which an engine 
has been built, starting with the raw ma 
but 


records. days is 


terial and constructing all the parts; 
an engine has been assembled and erected 
ready to run in twenty-four hours.” 





Drawing Deep Sheils. 

Our correspondent, Jos V. Woodworth, 
wishes us to state that the tools, fixtures 
and presses used for producing the deep 
shells described in Mr, Woodworth’s arti 
cle at page 1338, entitled “The Drawing 
of Deep Shells from Sheet Metal,” were 
in the shops of the E. W 
Srooklyn, N. Y. We 


are indebted to the above firm for assist 


constructed 
Bliss Company, of 


ance in showing this interesting example 


of their work. 





Disappearing Gun Carriages Recommended. 

Some time ago we referred to the fact 
that some of officers did not 
favor the use of disappearing gun car 
for defences. <A 


appointed to conduct tests and report upotr 


our army 


riages coast board was 


the value of such carriages and it is an 


this board has now made 


the 


nounced that 


report in which members are unan 
mous in recommending the continuance of 
the manufacture of disappearing gun c 


It re 


6 incl 


riages for 8, 10 and 12 inch guns 


however, that no more 


mounted 


ommends, 
guns be upon disappearing cai 


riages, as the development of rapid-fire 


6-inch guns has mae such carriages in 
advisable for them. The board recom 
mends, further, that an increased allow 
ance be made for gunners in order that 


expert mechanics may be secured to take 
charge of the guns and their mechanism 
Dimensions of Eye Bolts—Erratum. 


Our attention has been called to an ob 


vious error ‘n the table of eye-bolt dimen 
sions at pege 1342 The reference letters 
! and C in the engraving have obviously 


been transposed 


It is said that nearly every person hab 
itually puts the sock (or stocking) on the 
foot first 


tell a story of one young lady, however, 


same and ‘never varies Chey 


who was found in tears one morning be 


not decide which stock 
first. Dr. Holland 


wrote a very interesting and valuable arti 


cause she could 


ing to once 


put on 


cle about habits and their usefulness to 


the individual, taking the ground that a 
habit formed saved a lot of 


good once 


mental wear and tear—served in fact as ar 
automatic regulator and conserver of en 
ergy. Neither Dr. Holland nor anyone else, 
know, wrote 


that is 


however, so far as we ever 


anything about habits so apt to 
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be appreciated and enjoyed by machinists 
as the article in this number under the 
head of “Echoes from the Oil Country 

No one who has anything to do with a 


machine shop should fail to read it 





Employees of the Stanley Electric 
Company have organized “The Stanley 
Club.” the objects of which are stated to 
be the consideration of employees’ insur 


ance, employees’ reading room, a series of 


lectures for the winter months, grievances. 


athletics. ete The company co-operates 
n the matter by furnishing a suitable plac 
ror mee + 

s announced that the gas companies 


n and around the city, of Boston, hav« 
been merged, that they will turn thei 
attention to the production of electricity 
1 


for lighting. which will be made sufficient 


ly cheap to bring it into general use, and 


that the present gas plants will either be 
discontinued or used for furnishing fuel 
Aas O1 

\I Helen G qd } { ne time 
been considerably inte ted 1 the work 
ot L« ea] tor Social Service to which 
we have referred and yw e leader is D1 
W. H. Tol \s rrowth of tl 
league a new organization has been 
formed to be known as the American 
In € OT SOC il be 1 iv. the first mee 
ing of which was held at the residence of 
Miss Gould. It is ann d that the pur 
pose of the institute will be “the collection 
le interpretation, and the dissemination 
f informa 1 concerning cial, civ nd 
na t be terment 

he United States ( Service Coy 
Miss mounces tl ! Ox er 2 
) 22 CXa nations \ " eld with 
VIEW ecuring a man for position f 
carattsn n the Lightl Sse Service 
Pompkir sville, N. Y Phe salary will le 
S100 per month Persons who wish t 
compete should apply to the United State 
Ciy Servic Commissio1 Washingtor 
1). ( 

Personal. 

Max Daunert, American representative 
( i Schuch irdt XW Schutte sailed fi r Get 


many on the 23d, and will return to New 


S el O. Bartle for the past tw 
1 , 1 
vi nected with the British Thoms 
Houston Company at Rugby, England, at 
rived hom recently by ‘ \l Lie ( 
) 1 

| B po Jr , wi S een Super 
tendent for Lage Br drvydocks and s] Pp 
vards Rio de Janeiro, is in New Yorl 
» LAKE ost-graduate cours n cert 1 
1 , 1] ’ 
rand < 1 engineet g especially C1eE 

City 
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September 20. He had been engaged in _ porati 
the machine business forty years over a ye 


John Fairfield Foss, an inventor and = gent 





builder of textile machinery, died at Bil Delaware 
lerica Centre, Mas September 1.4, SIXtS " S 
one years old. His business life had been \ I 
spent in Lowell where he was associated cry aeey 
with John M. Pevey He had a large 
number of patents his greatest nvent 1 I 
being the under-flat cotton carding engine Phe « 
He was sa dl y ive come ¢ » bearing CAPE 
the same rela 1 ) ( irt of carding he 
cotton that Eli W ev. bore ‘ ‘ sting 

g of it 

Pete Kk. Garriso n ( ‘ f 

e Fonda, Johnstown & Gloversville R 5 
road, who died August 22, fiftv-seven \ - 

d. was eulogized 1 Memorial adopt 
by | Cent! il in vav h I Se] 

ember meeting. Mr. Gar mn began wor 

sa mach l erie sl] Pp t F ™ 
I Irem Isso SS 3 Vel il tore 

n f the G | e shop ini “ 

tte Tl it sin Lp cde ( 1 « 
shop H hace Te | ] & G 
I id five vears 

\lhe | Pret e, 1 ‘ re 

ra @ ] roy < < ] det t 1 ‘ ’ ey 

\g 

t1 Brothers Comp \ Wi ( ( \I 
( d September 14 t\ ve ‘ 


11 , 
pubi0 cho s t ( cd swith ( 
} 
voung begat \ | trua tac 
1 7 ‘ . 
His brothe Ve IF.) Prentice. w 
, 
eady yor} oO ( ‘ 1) d 
] 1 nee e \ re lan W ) v 
, , 
n to learn t it hey ed 
O¢ he t] fi Dp tor X \ 
a hen stat ( 1) ~ m 
, 
ad att thre ths t were ‘ 
1 They did busines gethe 


mn old rut I ) ite 
I ~ 
the whole t | | Rees Mr. P 
vas then super ar { e Cleve ( 
\Miachine Compa tf Wor rc 4 
ear Phe b 5 f | cop 
hip S7 1 ) d re 
Y 1] tr ‘ 
aril ad 7 ( ) 
“YT v 
has develope. pre uilding 
erected in ISS9 I ( { I 


Commercial Review. 
New York. Septemb 


Per S ( ; 
1 
( mtry 1 nad } ‘ 
prises beet ‘ p ‘ aur 2 ‘ 
Veal No ( qday ) es \ 
rormat evel ve COl 


stence " pat it 
Becau t ta } por te 

laws, New Jersey eas ‘ ‘ f 1 

States marking le ae , f new ente 

cl iractet New \ a is mack notable 

progress his respect luring the past \ 

ve ECAIISE £ sh, co 
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constituting a fair representation of the 
machine-tool industry of the country, does 
not comprise the representation that is pos- 
sible 

In machinery circles the opinion is that 
the formation of the association supplied 
Previous to its incep- 
had no other 


a long-felt want. 
tion, machine-tool builders 
means of intercommunication beyond that 
which trade offered. 

In this stood 
strange contrast to men engaged in other 


particular they out in 


branches of business. For example, stock, 
cotton, grain, coffee, ship, metal, and wool 
brokers have their exchanges, which work 
scheme intended to 


as a unit in 


protect or extend their particular business, 


every 


The list could easily be enlarged of busi- 
ness men who have banded together for 
similar There never was a 
time in the history of the country when 


the machine-tool industry formed such a 


reasons. 


notable factor in its industrial progress as 
the present. The census of 1900, for ex- 
ample, shows, that while the actual aver- 
age of men, women and children employed 
during the census year was only 5,316,802, 
the horse-power employed in all our man- 
ufactories in 1900 was equal in producing 
capacity to the labor of 113,000,000 able- 
hodied men working every day in the year. 

While machine-tool builders are not the 
only persons to be considered in connec- 
tion with these figures, their contribution 


to the creation of them is not to be ig- 


nored. Yet the fact remains that until 
a few months ago they had no organization 
to subserve their interests. The best 


wishes of the trade will go out to any 
attempt the National Machine Tool Build- 


ers’ Association makes to increase its 
membership, and the hope will be univer- 
sally expressed that the time is not by any 
means remcte when there will not be a 
single branch of the machinery trade that 
will not have an organization of its own. 
The tendency of the time is toward cen- 
tralization in all things, and manufacturers 
of machinery should keep up with the pro- 
cession 

American manufacturers of mining ma- 
chinery who do business in South Africa 
say they are making good headway in the 
disposition of the machinery which has 


lain dormant in their salesroom in the 
interval between the beginning and cessa- 
tion of hostilities in that country. They 


expect in a short while to dispose of it 
all if trade prospects are as bright as they 
seem . 

A fact of some significance in connec 
foreign machine-tool trade 
fact that the 
& Schiitte 
branch 


tion with the 


is found in the serlin firm 
about to 
Bel 


gium, though they have a branch at Brus 


of Schuchardt are 


establish a house at Liege, 


sels, less than two hours’ away. Many 


auotomobiles are being built in the vicinity 


of Liege, and there is said to be a fair 


demand for good modern tools there. 


The Eureka Fire Hose Company, of 


Jersey City, N. J., have decided to discard 
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their present direct-current power trans- 
mission system and to adopt an alternating- 
current system, in order to reduce the cost 
of fire insurance where motors are used 
in the presence of inflammable material. 
This step taken on the advice 
of one of the largest insurance companies 
of this country. The apparatus in- 
cludes one 75-kilowatt belt-driven alter- 
nator, furnishing current at 
7,200 alternations and 220 volts; also ex- 


has been 


new 
two-phase 


citer, switchboard equipment, slide rails, 
rheostats, etc. A number of induction mo- 
tors have been purchased, including the 
following: Five of 15 horse-power, one 
of 10 horse-power, five of 5 horse-power, 
and three of 2 horse-power. With these 
there will be funished a switchboard feeder 
panel, completely eauipped with instru- 
ments and switches, The entire electrical 
equipment has been ordered fromthe West- 
inghouse Electric & Manufacturing Com- 
pany. 

The H. B. Smith Company, of No. 123 
Liberty street, have received some good 
orders recently for wood-working machin- 
ery for installation in various piano manu- 
factories throughout the Eastern States. 
They are now making improvements at 
their plant in Smithville, N. J., to meet 
their increased business. 

The work on the new plant of the Na- 


tional Water Tube Boiler Company, at 
New Brunswick, N. J., is progressing so 
rapidly that the company will shortly 


award the contracts for the necessary ma 
chinery. 

The new plant of the Millers Falls Paper 
Company, at Millers Falls, 
trically driven throughout. 
the entire equipment covering generators, 
motors, arc and incandescent lights, etc., 


will be elec- 
Contract for 


has been placed with Sargent, Conant & 
Co. oF 

The Northern Engineering Works, De- 
troit, Mich., have the contract for supply- 


Boston. 


ing the electric cranes for the new foun- 
dry of the American Shipbuilding 


The contract con 


Com- 
pany, at Detroit, Mich. 
sists of one 40-ton 5-motor and one 15-ton 
3-motor electric traveling crane, one 3-ton 
electric crane and three 5-ton cranes. 

The 


Company, which is building a 25-mile elec- 


Syracuse Railroad Construction 
tric railroad between Auburn and Syra- 
cuse, N. Y., has recently closed a contract 
with the Westinghouse Electric & Manu- 
facturing Company for two 650-kilowatt 
engine-type alternators, delivering three 
phase current at 360 volts and 3,000 alter- 
nations; also for five 400-kilowatt rotary 
converters, together with raising and low- 
ering transformers for operating a 15,000- 
volt transmission line to two substations 
A complete switchboard is included, and 
in fact everything for the operation of a 
complete railway line. 

The Link-Belt Engineering 
of Philadelphia, Pa., notified 
trade that in consequence of “the persist- 


Company, 
have the 
ently increasing cost of raw materials and 
labor,” it has revised its price-list on link 
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belting, for which its customers will have 
to pay higher prices in the future. 

For the mammoth factory which the 
Ward-Mackey Company are erecting at 
Pittsburgh, the Pitsburgh Gage & Sup 
ply Company will furnish two 250 horse- 
power water-tube boilers. This company 
is also installins a complete White Star 
Filtering System in the power-house of the 
New York & Stamford Street Railway 
Company, Port Chester, N. Y. 

The T. C. Dill Machine Company, Inc., 
report a good demand for ‘heir new slot- 
ter, a description of which recently ap 
peared in this paper. 

The Standard Roller Bearing Company, 
of Philadelphia, are preparing to go into 
the manufacture of steel balls. 

The American Engine Company of New 
Jersey, through its New York representa 
tive, E. S. Boyer, of No. 95 Liberty street, 
has sold two 325 horse-power duplex com- 
pound engines to the Standard Steel 
Works, Burnham, Pa. 

Among the orders recently taken by Ed- 
win H. No. 39 Cortlandt 
street, are the following: Three 750 hors: 
power Murray-Corliss engines to the Colo- 
nial Construction Company, Hudson, N. 


Ludeman, of 


Y., and two 150 horse-power engines of 
the same make to the Standard Oil Com 
pany, Constable Hook, N. J. 

Mr. J. W. Dvntley, president « 
Chicago Pneumatic Tool 
just returned from a five weeks’ trip 
Europe, and talks entertainingly of the 
there. His c 
Taite Howard Pneum 


r the 


Company, has 


LO 


business situation pany 
now owns the New 
atic Tool Company and the International 
Tool England, 


having recently taken over 


Pneumatic Company, of 
the latter com- 
pany and having reorganized these com 
panies under the name of the Consolidated 
Pneumatic Tool Company. The Chicago 
Pneumatic Tool Company 
stock of the three English companies, the 


! company being capitalized for 


owns all the 


Consolidates 
$300,000, with A. W. Macnochie, a member 
of the British 
the Board. 
148 Tooley street, London, and in Chip 
penham, Wiltshire, England, for the pur 
tial production of the pneumatic tools in 


Parliament, as chairman of 


They operate factories at 138 


Europe. 

The company expects to arrange to du 
plicate its Detroit plant i Scotland for the 
production of tools required in the ship- 
building work in that country. The ex 
hibition before the Shipbuilders’ Federa 
tion in Glasgow, which has recently been 
concluded, was highly successful, and the 
pneumatic tools have practically been 
adopted for all the shipbuilding work in 
the Scotland yards. The American work 
men making the exhibit of pneumatic tools 
on shipbuilding are now in Germany, and 
from there will go to France for the pur- 
pose of making other exhibits. While in 
France Mr. Duntley took an order for 130 
pneumatic riveters for one of the largest 
French shipyards. 


As an evidence of the growth of the 
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pneumatic tool business of this company, 
Mr. Duntley cites the fact that their sales 
in 18g5 amounted to $8,000, while in the 
current year they will run about $3,000,000. 


CHICAGO MACHINERY MARKET. 


The opinion among Western engine and 
boiler men is gereral, if not universal, that 
business shows no decrease from the phe- 
nomenal volume of the 
In the Eastern markets steel is reported to 
be quieting down somewhat, but the repre- 
sentative of one Western engine builder 
says he would have no trouble in going 
out among the steel people and in a week 


past two years. 


closing up a million dollars’ worth of or- 
ders for blowing and rolling-mill engines, 
could he make deliveries in six or seven 
The for 
boilers has the same broad and miscellane 
ous character it has had for the past year 
or longer. The inquiry 1s as large and as 
wide as at any time in the recent past. 
Some little work that was being figured 
upon for this fall’s shipments has gone 
over until next spring, because of unavoid- 


months. demand engines and 


able delays. There is complaint at some 
shops that material, especially plates, can 
not be obtained from mill as fast as need 
ed. This caused delay in getting out work. 
3ut the builders generally say they have 
more work than they can do. One engine 
builder is asking six months on even small 
engines, 150 horse-power, though on that 
size 2 considerably earlier shipment is 
promised by most builders. 

Within the past few days the power for 
the 
senger station at Chicago has been bought 
The 
the contract for the engine, a double-valve 
construction of The 
boilers will be of the Cahall type, and the 


Western Electric Company is said to have 


new Lake Shore and Rock Island pas 


Buckeye Engine Company secured 


1,600 horse-power. 


the contract for the generators and motors 


The contract has been placed for the 
boilers for the new First National Bank 
3uilding. They will be of 1,800 horse 


power and be built by the Sterling Com 
Wickes Bros 


400 horse-power to 


pany. have sold boilers of 
the Riverview Coated 
The 


Allis-Chalmers Company has sold a 3,000 


Paper Company, Kalamazoo, Mich. 


horse-power engine to the Chicago Edison 
Company, for installacion in its old power 
plant in this city. The company reports 
business heavy, contracts taken in August 
having greatly exceeded the output of the 
shops for the month, and September show 
ing well up so far. The Frost Engine 
Company says business is keeping up well 
boiler The 


trouble experienced is in getting material 


in both and engines. only 
The gas and gasoline engine trade is 
Morse & Co, say that 


months of the current 


active. Fairbanks, 


for the first eight 
year business was 55 per cent. better than 
One 


or two makers of gas engines report, how 


the corresponding period last year. 
ever, that within the past month there has 


been some decline in the trade with the 


farme 3% 
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Quotations. 
New York, Monday, September 22. 

New York prices for Northern and 
Southern irons, largely nominal, are as 
follows: 

Northern: 
BOG. To Biv doe ccccnscccsscstht SO Gees oO 
ES eee fe 
No. 2 plain...........-.. 22 2§ @ 22 §0 


Southern: 


No. 1 Foundry.......... 22 00 @ 23 o 
No. 2 Foundry... 21 75 @ 22 50 
No. 3 Foundry.......... 21 25 @ 2275 
No. 4 Foundry.......... 20 25 @ 21 25 


Bar Iron—Base sizes—Refined brands, 


mill price on dock, 1.93c. upward in cat 


load lots. Smaller quantities from store, 


2.15 @ 2.20¢. 

Tool Steel—Base sizes—Good standard 
quality, 7c.; extra grades, 10c. and up 
ward. 

Machinery Steel— Base sizes — From 
store, 2.10 @) 2.25¢. 

Cold Rolled Steel Shafting—z2.90c. from 


store for base sizes. 


Copper—Lake Superior ingot, 115¢ @ 


117¢c.; electrolytic and casting, 11'2 @ 
1134¢ 

Pig Tin—In 5- and 10-ton lots, f. 0. b 
New York, 26 @ 26'4c. 

Pig Lead—4.10 @ 4.12'4c., in 50-ton 
lots. 


Spelter 53 (a 5yec. 


Antimony—Cookson’s, 1o'jc.; Hallett’s 


and U. S., 734 @ 8c 





Lard Oil—Prime City, 76 @ 79¢c., ac 
cording to brand and quantity ranging 
from one barrel up to large lots 

Manufacturers. 

Fire has damaged the Stonewall Cotton 
Mills at Stonewall, Miss 

The Torrey Roller Bushing Works, Bath, 
Me., will build an addition. 

The Crookston Lumber Company will build 
a large sawmill on Bemidji Lake, Minn 

The wood-working plant of W. W. Ilarper. 
Charlottetown, P. E. I., has been burned 

Max Lowenthal & Bro., Rochester, N. Y., 
manufacturer of knit goods, ete., will build 
a new factory 

The Hanson & Van Winkle Company, New 
ark, N. J., chemicals, has plans for an addi 


tional building 


The Smith Paint & Varnish Company, of 
Milwaukee, Wis., will build a factory at West 
Allis next spring 

The Metropolitan Hygeia Ice Company is 
organizing and proposes to build a plant at 
Cambridge, Mass 


It is reported from Des Moines, Ia., that 


the Western Fence Company will build a fac 
tory in Davenport 

It is reported that the New York Air Brake 
Company, Watertown, N. X., is about to build 


a large new foundry 
The Warren 


Warren, R. L., 


Manufacturing Company, of 


textile manufacturer, has de 


cided to add to its mill 

It is reported that F. W. Winter, of New 
(;loucester, Me., a lumber dealer, will build 
a box factory in Auburn 

Peru, Ind., is understood to have secured 


the Cincinnati, Richmond «& 


Company 


new 
Muncie 


shops of 


Railroad 


The new Kearney & Trecker shops at West 
Allis. Wis., are in operation, but it is in 
tended to add to them this fall 


manufacturers of 
Falls, N. Y intend 
fall 


Reynolds, 
Oriskany 
factory 


Hatheway & 
knit goods, etc 
to build a new 


The 


this 


Hollinsworth & Whitney Company, of 


toston, Mass., and Gardiner, Me., is about to 
erect a pulp mill at the latter place 
The West Allis (Wis.) Malleable Iron &« 
Chain Belt Company will put up three or 
four buildings and employ about 500 men 
The foundation for a woolen mill is being 
laid at Amherst, N. S. H. L. Hewson will be 


and Ek. E 


Contracts 


president Hewson, - vice-president 
the 


for 


awarded for 
oflice 


Fixture 


have been ere 


the 
Company, Le 


and buildings 


Bar 


tion of factory 
lietroit Office & 
troit, Mich. 

The the work above the foun 
building for the 


Mass., 


contract for 
dation on the 
Carpet Company, 
at $128,000 


new Bigelow 


Lowell, has been let 


The Barker Lumber Company's mill at Bur 
ford, Ont., has been burned The mill con 
tained iron-working as well as wood-work 


ing machinery 


Contracts have been signed for the erection 
of a large new plant of the Carter-Crume 
Company, manufacturer of check books, et¢ 
Niagara Falls, N. Y 

k. B. Estes & Sons, of New York, and a 
syndicate of Ellsworth (Me.)  lumbermen 


have organized to establish a wood-turning 


Ellsworth 


Pulaski, N. Y., of 


factory at 


The factory of Charles 


Tollner’'s Sons Company, manufacturer otf 
wooden boxes, has been burned, throwing 125 
persons out of work 

The Vermont Farm Machine Company, 
fellows Falls, Vt.. has decided to add to its 
plant a machine shop, 6Ox172 feet, two 
stories with basement 

The Cleveland (O.) Twist Drill Company 
has obtained a permit for the construction 
of a factory building, three stories, 38x127 
feet cost estimated at S10.000 

rhe ©. S. Kelly Manufacturing Company, 
of Iowa City, Ia., threshing machines, ete 


a plant in the 


has been looking for a site for 
neighborhood of Milwaukee, Wis 

Engineers of the Pennsylvania Steel Com 
pany, Steelton, Pa., have been at work on 
plans for a new open hearth steel department 
for the Central Iron & Steel Company 

Ss. G Barker & Son, manufacturers of 
scales, ete.. Seranton, Da have awarded the 
contract for the erection of buildings, Includ 
ing machine shop, blacksmith shop, ete 

The American Cabinet Company, incor 
rated at $200,000, is erecting a plant in Fai 
mount, North Buffalo, N.Y rhe president 
CC. Hf. King: managing director, L. M. Hewit 

The Thomas Irvine Lumber Company, which 
operates a iogging camp at Cherry Valley, on 
the Snoqualmie River, Was! has bought a 
site for a umber mill on the Snohomish 
Riv 

rhe conti is n awarded for remoy 
ing scrap iron and othe debris from the re 
eent fire at the Portland (Me.) Iron & Steel 
Company's works at Ligonia, preparatory to 
re! uilding 

rhe plant of the Novelty Wood Company 

Spriggport, eleven miles south of Muncie, 
Ind has been burned It was owned by 
John Hickman and used for making berry 
and cheese boxes and other wooden ware 

Finch & Campbell, of Spokane, Wash., have 


bought a site at Hoquiam for a $150,000 
sawmill and box factory They also become 
half owners of a folding box factory, to which 


they add extensive improvement 


propose to 
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The Rosenthal Husker Company, which 
manufactures corn huskers, has part of its 
new plant at West Allis, Wis., in operation, 
but there are machine shops yet to be erected. 

The Daimler Manufacturing Company, of 
Astoria, Queens County, N. Y., has bought 
land in Bayonne, N. J., fronting Newark 
Bay, on which it will erect a plant for the 
manufacture of gasoline automobiles and 
Jaunches. 

Work has begun on the new machine build- 
ing of Clark Engine & Boiler Company, Kala 
mazoo, Mich., to replace the one burned. ‘The 
machine building will be 50x100 feet. The 
boiler shop, which has just been completed, 
is 5Ox140 feet. 

James J. Foley and A. M. Danbery, of Cin 
cinnati, O., have become third-owners with 
William Hl. Ball in the Ball-Mitchel foundry 
at Maysville, Ky., and the new concern set 
sail under the name of the Maysville Foundry 
& Machine Company. 

The Montgomery Door & Box Company, 
Buffalo, N. Y., has filed plans for an addition 
of a flourth floor to its plant. This floor 
spice, about 20,000 square feet, has been 
leased to Carlton M. Lyman & Co., for the 
manufacture of furniture. 

Claus A. Sprockles, son of the sugar king 
and president of the Federal Sugar Retining 
Company, which is said to have a plant at 
Yonkers, N. Y., has formed a Canadian com- 
pany and proposes to build a bg sugar fae 
tory at Montreal and another in or near Van 
couver 

The T. LB. Layeoek Manufacturing Com 
pany, bed springs and mattresses, Indian 
apolis, Ind., has taken out a permit to build 
a four-story factory addition, T7x198 feet. It 
is intended to provide room needed before the 
completion of other buildings to be put up 
next year. 

It is reported that Lee Sharp, of Omaha, 
Neb., has visited Plattsmouth to look over 
the ground with a view of moving his ma 
chine shop to that city. He wishes to in 
stall an electric lighting and steam heating 
plant and run this in connection with his 
manufacturing plant. 


A swamp at West Ilomestead, l’a., has been 
filled with hot slag, which has become a solid 
mass. On this will be erected what, it is said, 
will be the largest structural and angle steel 
plant in the world, by the Carnegie Steel Com 
pany An open hearth furnace will also be 
erected to supply the ingots. 


The A. B. See Electric Llevator Company, 
Which has a factory at 116 Iront. street, 
Brooklyn, and an office in the St. Paul Build 
ing. New York city, has bought more than 
eight acres in Jersey City, and will erect 
works there, moving from Brooklyn. ‘The new 
buildings are to cost $70,000. 

Robeson T. White, of Salt Lake City, the 
representative of an extensive iron manufac 
turing firm whose name he declines to make 
public just now, has purchased for the com 
pany the grounds of the Knickerbocker Ath 
letic Club at Bergen Point, N. J It is said 
that a plant will be built to cost $275,000 


J. R. Booth, lumber, has found it neces 
sary to add to his plant at Burlington, Vt. 
A new molding mill is being erected A new 
kiln is to be added. A new 150 horse-power 
boiler, a 6GOO-light dynamo, with a 65 horse 
power engine. are to be installed Automatic 
machinery for grinding saws is to be put in. 


It is stated in Brockton, Mass., that the 
water commissioners have been authorized to 
contract for engine and pumps for the new 
pumping station to be constructed in Silver 
Lake. Bids are about being advertised for. 
The pumping machinery will be capable of 
furnishing a supply of about 6,000,000 gallons 


daily. 


AMERICAN MACHINIST 


Henry McCoubray, of St. Johns, N. F., has 
returned from New York, where he arranged 
to secure expert hands for a company that 
has been formed in St. Johns to manufac 
ture oilskins, candles, soap and general sup- 
plies for the fishermen. The company, which 
will be capitalized at $50,000, will build a 
plant at St. Johns. 

The Ross-Meehan Foundry Company, Chat 
tanooga, Tenn., will erect a new building to 
be used for making bells. Some new ma 
chinery will be required in the plant. It is 
likely that the American Brake Shoe & Foun 
dry Company, which bought out the brake 
shoe department of the Ross-Meehan Com 
pany, will also build extensions in Chatta 
nooga. 

A contract has been awarded for the con 
struction of a new plant for the Donovan 
Wire & Iron Works, Toledo, O. The build- 
ings will be four in number and will cost 
about $30,000. The machine shops will be 
7Ox200; the foundry, 60x160; the pattern 
shop, 40xS0, and the office building, 40x40. 
One of the features will be traveling electric 
cranes. 

Plans are being made for an_ electrical 
plant to be erected by the Reading Company 
at Kissinger’s dam, Reading, la. It is be 
lieved that enough power can be obtained 
from the fall to furnish the railroad com 
pany with all its lighting power in Reading 
and also to run the pumps of the Oley street 
mills, light the plants of the Reading Iron 
Company and run the Reading Vaper Mills 

A new town, to be known as Alexton, is to 
be established across the river from Monon 
gahela City, Pa. The Liggett Spring & Axle 
Company, of Allegheny, has purchased land 
and will build a_ plant. From SOO to 900 
men will be employed. The Coshoeton (0O.) 
Iron Company also will erect a plant in the 
new town and will employ about 300 men. It 
is expected that both works wili be in opera 
tion about February 1. 


It is stated at the real estate office of 
Prior & Landrine, Jersey City Heights, that 
negotiations for the sale of several acres of 
ground are under way with a New York 
company, a manufacturer of nails and staples. 
At present the firm employs about 300 men 
and says that if it should decide to build in 
Jersey City, the new plant will be larger 
than the present one and the working force 
increased to 500 men 


Articles of association for the Vermont 
Light, Heat & Power Company have been filed 
with the Vermont Secretary of State. The 
company is capitalized at $200,000, and 
among the capitalists identified with it are J. 
J. Flynn and A. O. Humphrey, of Burlington, 
Vt.. and EK. E Carpenter, of Worcester, Mass 
The principal offices will be in St. Albans, 
where it is the intention of the organization 
to construct a plant to supply light and 
power for the St. Albans & Swanton Railroad 
and for manufacturing purposes. 


Il. W. Morris, formerly engineer of the 
Gibbs Electric Company and recently secre 
tary and engineer of the Milwaukee Electric 
Company, has incorporated his interests with 
those of John Otenberger, formerly general 
foreman of the Gibbs Electric Company and 
recently superintendent of J. & J. Otenberger, 
under the firm name of the M. & O. Com 
pany. The new firm will locate in Milwaukee 
and take over the machine shop of J. & J. 
Otenberger and expect shortly to place upon 
the market a line of dynamos and motors. 


Niagara Falls has been selected as a site 
of the American Carbolite Company, which 
proposes to manufacture carbide under a new 
process. Former Senator Towne and _ party 
came from Toronto to consider the question. 
On the site that is selected the Standard 
Carbolite Lighting Company will also erect a 
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plant for the manufacture of the acetylene 
gas generators. 

A story was recently printed in some of 
the Pittsburgh papers to the effect that a 
new corporation with $5,000,000 capital was 
being organized to erect a large steel car 
plant probably in that district, to operate 
under a number of new patents, and that a 
man named E. A. Nesbit was at the head of 
it. The story has been contradicted, and in 
default of corroboration, judgment as to its 
truth must be suspended. According to one 
of the reports, John W. Garland, president of 
the Garland Chain Company, Rankin, Va., is 
prominent in the enterprise. 








Miscellaneous Wants. 


tdvertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week's issue, 
inswers addressed to our care will be for 
warded, 

Gear Wheels, gear cutting. Grant; see p. 18. 

Punches & dies. Wal.M.Wks.,Waltham, Mass. 

Caliper cat. free. E.G. Smith, Columbia, Pa. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACH. 

Wanted—Improvements in grinding machin 
ery. Address Box 1435, Providence, R. 

Light and fine mach’y to order; models and 
elee. work specialty. KE. O. Chase, Newark, N. J. 

Book, “Dies and Diemaking,” 100 6x9 
pages, $1, post paid; send for index. J. L. 
Lucas, iridgeport, Conn. 

If you have -a_ first-class manufacturing 
proposition and need a plant or capital we 
can assist you. tox 18, aMER. MACHINIS1 

Castings and blueprints, 5 sizes boat and 
sta. 2-cycle gasoline engines; also completed 
engines: tested, successful. Hildreth Motor 
Co., Lansing, Mich. 

Wanted—A good second-hand screw cutting 
lathe with 10 in. swing, complete with gears 
and foot power: give lowest price. tox BO, 
AMERICAN MACHINIST. 

Wanted—A second-hand screw machine ; 
capacity 11, through chuck plunger, friction 
back gear, wire feed, automatic feed to tur 
ret. Box 15, AMERICAN MACHINIST. 

Gear and milling cutters, adjustable ream 
ers and special tools; vertical millers, cutter 
and surface grinder and shears, catalog of 
small tools free. R. M. Clough, Tolland, Ct. 

Mechanical engineer and draftsman wishes 
to submit to parties interested in gas and 
oil engines an entirely new and simple de 
sign. Address “Unique,” care AMER. MAcH 

Drafting, by the job or hour; contracts 
made for regular work; ideas perfected; all 
mechanical drawing done quickly and = accu- 
rately. B. & K., care AMERICAN MACHINIST 

Grinding beats filing; try us, on either 
hardened or soft work; capacity 7 in. diam- 
eter, 48 in. long and under. The Garvin Ma 
chine Co., Spring and Varick sts., New York. 

Wanted—-A machine shop and foundry of 
medium size in Ohio, Indiana, Illinois, Michi 
gan, New York or Pennsylvania; give full 
description and lowest cash price. tox 1%), 
AMERICAN MACHINIST. 

Purehaser for small manufacturing plant in 
Madison, Wis.: lot, 100x180 feet; machine 
shop. 32x68, two story, with line shaft and 
gasoline power; foundry, 40x54, new modern 
equipment: good location; for sale cheap. 
Hart-Parr Co., Charles City, Lowa. 

Established, reliable New York house, in 
terested in machinery, wishes to represent 
some well-known manufacturing company 
whose products possess merit; can send ex 
perienced technical man on the road. Ad- 
dress “Highest References,” care Am. Macu. 

For Sale—-Fully developed and good-paying 
manufacturing business; present plant is new 
and up to date; best firms in the country 
have bought its product for past 15 years: 
this is a splendid opportunity; best of rea 
sons for selling. tox 20, AMER. MACHINIST. 

For Sale at a Bargain—An_ established 
manufacturing business, suitable for any first- 
class machine shop; easily moved; will sell 
for less than cost of finished stock and throw 
in patterns, tools and material worth as 
much more: worth investigating. A., care 
AMERICAN MACHINIST. 

Foundry for Sale.—Complete plant, in 
Syracuse, N. Y.: will make castings up to 
30,000 Ibs. : is adapted for general work; has 
traveling crane, two cupolas, blower, flasks, 
ete., and is ready to run; plenty of local 
work: low price and reasonable terms; also 
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have large machine and boiler shops, same 
place. Wm, A. Reade & Co., 410 American 
Trust Bidg., Cleveland, Ohio. 


Wants. 


Situation and Help Advertisements only in 
serted under this head. Rate 25 cents a line 
for each insertion, About sir words make a 
line. No advertisemgnts under two lines ac 
cepted, and no advertisements abbreviated, 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing weck’s issue, inswers addressed 
to our care will be forwarded, Applicants 
may specify names to which their replies are 
not to be forwarded; but replies will not be 
veturned, If not forwarded they will be de 
stroyved without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres 
pondents. 


° ° 
Situations Wanted. 

Designing draftsman, 7 years’ shop and of 
fice experience, wants position. Box 889, A.M 

Skilled mechanic and expert draftsman, a 
professional inventor, wants engagement. Box 
v2. AMERICAN MACHINIST. 

Competent mechanical draftsman with 
practical shop experience desires position. 
tox S, AMERICAN MACHINIST. 

First-class man, designer, superintendent or 


assistant: engines, air compressors, general 
machinery. Box 2, AMERICAN MACHINIST. 


Mechanical and electrical draftsman wants 
position with a manufacturing concern; New 
York preferred. Box 21, AMER. MACHINIST. 

Iixperienced shop manager; duplicate parts; 
shop system and cost reducer; skillful hand 
ler of men: employed, wishes to change. Box 
32. AMERICAN MACHINIST. 

lbraftsman and designer of electric cranes 
and hoists, technical graduate, 6 years’ ex 
perience, wants position. address HL R. kb 
S.. care AMERICAN MACHINIST. 

lbraftsman and designer of special and 
automatic machinery, machine tools, jigs, 1x 
tures, ete.: 12 years’ practical experience 
tox S1, AMERICAN MACHINIST. 

Foreman machinist, good handler of help, 
hustler, with extensive experience of labor 
saving methods and systems, open for posi 
tien tox 25, AMERICAN MACHINIS1 

Wanted—-Position as superintendent or 
foreman of iron foundry: practical and suc 
cessful accustomed to estimating, ete Ad 
dress R. HL, care AMERICAN MACHINIST. 

Superintendent of small shop, successful in 
handling men, experienced designer machine 
tools and special machinery, open for engage 
ment. Address Box S885, AMER. MACHINIST 

Technical graduate, with 14 years’ practi 
eal experience, having held responsible posi 
tions both in shop and as machine designer, 
wishes to change; best references Box 1, 
AMERICAN MACHINIST. 

Position— Chief draftsman or assistant 
superintendent: 14 years’ experience, shop 
and designing light automatic macninery 
aiso charge manufacture — interchangeable 
parts. tox 17, AMERICAN MACHINIST. 

Designing draftsman, age 32; position as 
assistant superintendent ; technical graduate 
4; vears’ board, 10 years’ shop experience 
well up in latest shop methods; light auto 


natie machinery. tox 25, AMER. Macu 
By live, up-to-date toolmaker in northern 
Pacific coast country: can give good refer 


ence as to ability to handle toolroom to ad 
vantage in plants producing medium = and 
heavy work Box 10, AMER. MACHINIS1 
Mechanical draftsman, 14 years’ experience, 
automatic, special and general machinery, de 
sires permanent position as assistant to 
superintendent, engineer or chief draftsman : 
New York or vicinity preferred. Box 11, A. M 


Position with progressive firm as assistant 
to manager, engineer or superintendent, by 
rst-class mechanical draftsman with experi 
eres in all departments of shop or varied 


lines Of work (. IL, 257 17th St., Milwau 
kee, Wis 


Mechanical engineer and draftsman wishes 
to change: technical education; large experi 
ence as foreman, master mechanic and super 
intendent manufacturing small and medium 
interchangeable machinery and tine steel in 
struments. Box 4, AMERICAN MACHINIST 

A mechanical engineer, with long experience 
as machinery builder, desires to connect with 
a well-established machine works; can intro 
duce profitable lines of machinery ; managing 
position only considered, with or without in 
vestment. Box S84, AMERICAN MACHINIST 


Experienced cost manager and estimator 
30 vears of age, married, of good executive 
ability : thoroughly conversant with all de 
tails of factory accounting. and capable of 
introducing or revising cost system to. suit 


AMERICAN MACHINIST 


conditions ; with present employers 6 years; 
best of references Address Box 5, Am. M 

Position desired by young mechanical engi 
neer (resident of New York) as respresenta 
tive of manufacturing company, traveling 
salesman or in charge of city office; practical 
experience on machine tools, special machin 
ery and general engineering; best references ; 
junior member A. S. M. E. “Executive Abil 
ity,” care AMERICAN MACHINIST. 

Mechanical engineer, 24 years, energetic, 
ambitious, technical graduate, 5 years’ shop 
and drawing-room experience, good construc 
tor and draftsman, desires to make a change 
for December 1, or before, and is looking for 
a good position, with chances of advancement, 
with concern near or in New York city. Offers 
under Box S01, AMERICAN MACHINIST. 

Young mechanical engineer; technical edu 
cation; experience in shops, drawing room 
and on the road; at present employed as 
editor of engineering magazine, but wishes 
change; is a hustler and can get along with 
people; references from past and present em 
ployers. Anyone desiring the services of 
such a man address Box 13, AMER. Maci 

Wanted—Position as foreman of toolroom 
or machine shop, by energetic young man 
with extensive and successful experience on 
tools for interchangeable work, sheet metal 
work and special and automatic machinery 
systematic and therough; a good manage! 
and a hustler; designing, estimating, costs ; 
references tox 24, AMERICAN MACHINISI1 

Mechanical engineer, technical graduate, 
chief draftsman and expert designer, desires 
change; S years’ experience as M. E., assist 
ant M. E., superintendent and chief drafts 
man, in shop management, power transmis 
sion, power plant installation and the design 
of light, heavy and automatic machinery ; best 
of references. Address Box S78, AM. Macu. 

I:xpert in applied mechanics, able organizer 
and executive, wants position; no solvable 
problem too hard, no position too difficult 
exceptionally wide experience, both theoreti 
eal and practical, and therefore qualified to 
exactly adapt application of mechanical pro 
cesses to any material; aeceptable person 
ality: ample references; salary wanted, 
$5,000 or more Box 27, AMER. MACHINIS! 





Situation as superintendent wanted by 
young man, a designer and developer of best 
class of light and heavy machinery ; an expert 
of highest abilities, as results show: will ac 
cept only a well-paid situation and will as 
sume mechanical or business responsibilities 
to any extent offered, as he is accustomed to 
such: 10 years in present position tox STH, 
AMERICAN MACHINIST 


Help Wanted, 


Wanted— A first-class patternmaker at the 
Reeves Engine Company, Trenton, N. J 

Die-sinkers wanted, accustomed to drop 
forged work The Kilborn «& tishop) Co., 
New Haven, Conn 

Wanted —First-class toolmaket! foreman 
none but first-class men need apply Il 
Scherer & Co., Detroit, Mich 

Wanted—Three men familiar with Gleason 
bevel planer, in Pittsburg district Address 
Box 6, AMERICAN MACHINIS’ 

Mechanical and structural draftsmen; ex 
perienced technical graduates preferred. Box 
71, Station B, Cleveland, Ohio 

Wanted —FVirst-class, all-round machinists 
steady work and good wages to good men 
Reeves Engine Co., Trenton, N. J 





Draftsman wanted in mechanical depart 
ment of large rubber factory : work not diffi 
cult Address Box 16, AMERICAN MACHINIS1 

Machinists, send for free blueprint table of 
UL. S. S. steam, gas and water pipe, giving tap 
ping sizes. Address bk. 1 Meyer, Allegheny, 
Pa 

Wanted—-First-class patternmakers, mold 
ers and machinists: good wages and steady 
employment Address Ridgway Dynamo « 
Engine Co., Ridgway, L'a 

Wanted—-Lathe and planer hands for night 
work on heavy machine tool work good 
wages to good men Apply to The Pond Ma 
chine Tool Company, Vilaintield, N. J 

Wanted—-Mechanical draftsman, pattern 
maker and toolmaker: new shop: 60° hours 
per week; state experience, age and wages 
Columbus Tron Works Co., Columbus, Ga 

Wanted—Three patternmakers, accustomed 
to engine work: six machinists: best wages 
and steady work guaranteed references re 
quired. Apply Box S75, AMER. MACHINIST 

Wanted——VPatternmaker on wood = patterns 
for machinery, competent to act as head pat 
ternmaker and foreman; permanent position 
to right party. Box SSS, AMER. MACHINIS1 

Wanted—An experienced salesman to sell 
high-grade tool steel and other steel in New 
England States state previous experience 
and salary wanted Bex 2S. AMER. Macnu 





Mechanical draftsman, man familiar with 
automatic machinery, for about two months 
work; state experience and give references 
and salary LB. W., care AMER. MACHINIS' 

Wanted—Superintendent for concern manu 
facturing electric hoisting machinery; thot 
ough knowledge of business necessary; state 
experience and salary Box S63, AM. Macu 

Wanted—Good armature winders and 
brass finishers; steady employment and good 
Wages to first-class hands Apply to Canad 
ian General Electric Co., 8 Queen st., Mon 
treal, Que 

Mechanical draftsman and designer with ex 
perience in machine tool work, also practical 
shop experience state age, experience and 
salary desired Bignall & Keeler Mfg. Co., 
Edwardsville, Ill 

Wanted—-A foreman for machine shop in 
New England empioying 100 men and build 
ing medium weight machinery by up-to-date 
methods Address, stating age, experience 
salary required, ete., Box 12, Amer. Macu 





Wanted—-Three first-class toolmakers on 
small jigs and tixtures for interchangeable 


work factory in St. Louis, fine surround 
ings: highest wages paid to good men; trans 
portation paid. Address Box 7, Am. Maci 


We are constantly increasing the scope of 
our work, and invite applications for posi 
tions from first-class patternmakers, molders 
and machinists we always have vacancies 
Address The Westinghouse Machine Companys 
East Pittsburg, L'a 


Blacksmith A first-class machine black 
smith as foreman in an up-to-date, wei 
equipped forge must be an Al man and 
thoroughly understand his business Address, 
stating experience and references “Black 
smith,” care AMERICAN MACHINIS1 

Swedish-American Foremen Wanted Sev 


eral first-class Swedish-speaking machine shop 
foremen, well up to date in modern shop 
practice; apply in Swedish, stating age, ex 

perience and wages expected Address Aktir« 

bolaget Separator, Stockholm, Sweden 





Help Wanted Machine shop foreman = in 
manufactory of engines and threshing ma 


chinery must be experienced, acquainted 
with modern methods and of good executive 
ability in answering give references, experi 
ence and salary expected tox 3, Am. M 


Wanted— Experienced mechanical drafts 
man for position with a large manufacturing 
company located in Pennsylvania; applicants 
should state experience, age, salary expected 
and furnish reference: good position for thie 
right man. Box Soo, AMERICAN MACIIINIS 





Wanted Mechanical draftsman experi 
enced on. stoke! boiler, boiler settings and 
general engineering work resident Chicage 








preferred state Z references and = salary 
expected Phe Unde Feed Stoker Co of 
America, 837-42 Marquette Building, Chicage 

Wanted —Experienced machine shop fore 
man by shop employing about 50 machinists 


mill and water wheel work must be first 
class mechanic and capable of handling men 
to best advantage permanent position; state 


age, experience and references. Box 26, A. M 

Wanted \ foundry foreman: must be used 
to a great variety of work in green, dry sand 
and loam: must be intelligent and steady, able 
to mix metals and handle men: the right man 
would find this a steady and attractive open 
ing references required Apps Box S74 
AMERICAN MACHINIS' 





Wanted Iwo or three good boilermakers 
and sheet iron workers, to make tanks, smoke 
stacks, blast pipes, coal chutes and general 
work in this iine steady work and good 
wages in a first-class, modern shop in Western 
Pennsylvania, will be given to the right man 
Address, stating age and experience, Box S77 
AMERICAN MACHINIS’ 

Wanted —Foreman polisher, by a medium 





heavy machine tool concern employing Zot 
men: located 150 miles from Chicago: splen 
did shop in city of 25,000) people a oman 
who is a good, hard worker, who can take 
charge and can also keep busy himself: only 
a married man of ambition and who is lool 
ing for a permanent position need apply \d 
dress Box 0% AMERICAN MACHIINIST 
Wanted——-A thoroughly practical mechani 
prefer man about > vears of age wiih 
technical education, who has had charge of 
millwrights electricians, carpenters tin 


smiths, pipers, engineers and tiremen around 
a large manufacturing plant; to take charge 
of active operations of such men; man must 
necessarily live near works and be ready for 
anything that happens at any time, night of 
day an admirable position not far from 
Chicago Box 14, AMERICAN MACHINIS1 


Wanted—By a large and well-established 
company, west of Ohio, manufacturing high 
grade electrical and other machinery, a man 
in the sales department at the works offi 
to assist in the preparation of catalogs and 
other advertising matter, data for salesmen, 
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ete, and correspondence regarding electrical ings; also most complete 
experience in existence, many 

the lines indicated will be considered; replies | best mechanics in 
Address, stat- Price, post paid, only $1, 
pean and salary expected, “Elec Agents wanted. Book sells itself. 


machinery ; none but men with 


will be treated confidentially. 
ing 


tric,” care AMERICAN MACHINIST. 


Wanted.—-Machinists, toolmakers, drafts 
men, do you want to increase 


They all say that Saunders’ 


“Hand Book Practical Mechanics” 
the bill for valuable shop kinks, 
tured out by simple arithmetic 
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your salary? Sales representatives wanted ; 
enlarged edition cessful and well established 
exactly fills | facturing company, 

rules, ete., constantly increasing 
and draw enviable reputation 
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business and having 





September 25, 1902. 


is prepared to place upon the market a line 
of electrical machinery, including alternating 
current generators up to 1,000 Kk. W. and 
direct current generators and motors of cor 
responding size; only high-grade sales repre- 
sentatives are wanted to sell on commission 
or otherwise; correspondence is desired with 
established firms or others who are properly 
equipped and are experienced in the sale of 
electrical machinery ; all communications will 
be considered confidential. Address X. Z 
AMERICAN MACHINIST. 
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Belt Lacing Machines 


Diamond Drill & Mach. Co., Birds- 
boro, Pa. 


Belting, Leather 
Shultz Belting Co., St. Louis, Mo. 


Bending Machines, Hydraulic 


Bement, Miles & Co., New York. 
Watson-Stillman ‘‘o., New York. 


Bending Machines, Power 


Bethlehem Foundry & Mach. Co., | 


So. Bethlehem, Va. 
National Mehry. Co., Tiffin, O. 
Reade Mebry. Co., Cleveland, OU. 


Blecks and Tackles 
See Hoists, Hand. 


Blowers 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 

Champion Llower & Forge Co., 
Lancaster, Ia. 


Boilers 


copeebern, Wells & Co., Warren, 
’ 
a. 


Beit and Nut Machinery 


Acme Mchry. Co., Cleveland, O. 
Detrick & llarvey Mach. Co., Bal- 
timore. 
National Mechry. Co., 
ro & Whitney Co., 


Conn. 
Wells Bros. Co., Greenfield, Mass. 


Books, Mechanical 

Baird & . ijenry Carey, Phila- 
delphia, Pa. 

Derry-Collard Co., New York. 

Henley & Co., N. W., New York. 


Roring and Turning Mills 


American Tool Ws. Co., Cin., O. 

Baush Mach. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Letts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridge- 
ort, Conn 

Hill, thacke j & Co., Boston, Mass. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Warner & Swasey Co., 
Ohio. 


Boring and Drilling Machines, Hori- 
zonta 


Barnes Co., B. F., Rockford, Il. 
Barnes Co., 


W. F. & John, Rock- 
ford, Ill. 


Beaman & Smith Co., Provi., R. I. 
Bement, Miles & Co., N. Y. City. 
Betts Mach. Co., Wilmington, Del. 
Binsse Mach. Co., Newark, N. J. 
Dallett & Co., Thos. H., Phila., Pa. 
Detrick & Harvey Mach. Co., 'Bal- 
timore, Md. 
Fosdick Mach. Tool Co., 


nati, O. 
Franklin Mach. Wks., 
McCabe, J. J., New York. 
Newton Mach. Tool Wks., Vhila- 
delphia, Pa. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
eo & Whitney Co., Lartford, 
on 
Prentins Tool & Supply Co., 
York. 
Warner & Swasey Co., 


Tiffin, O. 
liartford, 


Cleveland, 


Cincin- 
Phila., Pa. 


New 


Cleveland, 


Ohlo. 
Bulldozers 
National Mchry. Co., Tiffin, O. 
Carborundum 
See Grinding. 
Castings, Brass and Bronze 
Christensen Engineering Co., Mil- 
waukee, Wis 
Nolte Brass Co. Springtield, O. 
Phe sphor Bronze Smelting Co., 
Philadelphia, Pa. 
Castings, Die Votded 
Franklin Mfg. Co., Syracuse, N. Y. 
Castings, Votor 
4iraves Motor & Mfg. Co., St. 
aul, Minn. 
Castings, Steel 
Mil- 


Christensen Engineering Co., 
waukee, Wis. 
Uniform Steel Co., 


N. 


Newark, J. 





Centers, Planer 

Fay & Scott, lexter, Me. 

New Haven Mfg. Cuo., New liaven, 
Conn. 

Pratt & Whitney Co., 
Conn 

Reed Co., F. E., Worcester, Mass. 

Centering Machines 

Bement, Miles & Co., New York. 

Kempemith Mfg. Co., Milwaukee, 


Niles Tool Works Co 

Pond Mach. Tool Co., 

Whiton Machine Co., 
London, Conn. 


Hartford 


.. New York. 
New York. 
D. E., New 


Chains, Driving 


Boston Gear Works, Boston, Mass 
Federal Mfg.. Co., Cleveland, O. 
ar Sata Chain Co., Bridgeport, 
Conn. 
Jeffrey Mfg. Co., The, Columbus, 
Ohio 


Link Belt Engr. Co., Phila., Pa. 
Whitney Mfg. Co., Hartford, Ct. 


Chucking Machines 


Brown & Sharpe Mfg. Co., 
dence, R. 1. 
Crees Mach. Screw Co., Cleve- 


Provi 


land, 

Le Blond. a? Tool Co., R. K., 
Cincinnati, 

Potter & ioe Mach. Co., 
Pawtucket, R. 

Pratt & Whitney “Co., Hartford, 
Conn. 

Quint, A. D., Hartford, Conn. 

Reed Co., F. E., Worcester, Mass. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 

Chucks, Drill 

Almond, T. R., Brooklyn, N. Y. 


Rrown & Co., R. H., New Haven, 
Conn. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Goodell-Pratt Ce.. Greenfield, 
Mass. 

The E. Horton & Sons Co., Wind- 
sor Locks, Conn. 

Morse Twist Drill & Mch. Co. 


New Bedford, Mass. 
Pratt Chuck Co., Frankfort, N. Y. 
Standard Too! Co., Cleveland, O 
Trump Bros. Mach. Co., Wilming- 
ton, Del. 
Whitney Mfg. Co., Hartford, Ct. 
Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Lathe 

Cushman Chuck Co., Hartford, Ct. 

os & Pettis Mfg. Co., New 
Haven, Conn. 

The E. Horton & Son Co., Wind- 
sor Locks, Conn 

Pratt & Whitney Co., Hartford, 


Conn. 
Skinner Chuck Co., 
Conn. 


New Britain 


Westcott Chuck Co., Oneida, N. Y. 

Whiton Mach. Co., D. E., New 
London, Conn. 

Chucks, Split 

Faneuil Watch Too! Co., Boston, 
Mass. 

Clutches, Friction 

Caldwell. Son & Co., H. W., Chi- 
cago, Ill. 

Coil Clutch Mfg. Co., New York. 

= Watch Tool Co., Boston, 
N 

ary Mach. Mfg. Co., War- 


ren, 
New haven Mfg. Co., New Haven 


Conn. 

Oesterlein Mach. Co., Cincin.. O. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Compressors, Air 

Blanchard Mach. Co., Boston, 
Mass. 

Chicago Pneumatic Tool Co., Chi- 
cago, 

Christensen E ngineering Co., Mil- 
wankee, yis. 

Clayton Air Compressor Works, 
New York 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Gray-Blaisdell Co., Mradford, Pa. 

“a Sergeant Drill Co., New 
ork 

Jacobson Mach. Mfg. Co., War- 

» 


ren, Pa. : ; 
Rand Drill Co., New York. 
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Consulting Engineer 

Cloos, Jacob, Milwaukee, Wis. 

Thompson, Hugh L., Waterbury, 
Conn. 


Coping Machines 
ang © & Allstatter Co., Hamilton, 
io 


Correspondence Schools 
See Schools, Correspondence. 


Countershafts 
Builders’ Iron Fdry., 
Oesterlein Mach. Co., 
Pratt & Whitney Co., Hartford, 
Cc 
Reeves Pulley Co., Columbus, Ind. 
Wheaton Mach. Co., Boston, Mass. 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Provi., R. 1. 
Cincin., O. 


Counting and Printing Wheels 
Franklin Mfg. Co., Syracuse, N. Y. 


Couplings, Shaft 


Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Philadel., 

Davis Mach. Co., W. Px. one 
ter, N. Y. 

Pape. Gottfried & Hunter 

New York. 

secant! R. J., New Hamburg, N. Y. 

Cranes 

Brown Hoisting Mach. Co., N. Y. 
City. 

Case Mfg. Co., Columbus, O 

Chicago Pneumatic Tool! Co., Chi- 
cago, 

Cees Crane & Car Co., Cleve- 
land, 

Curtis & Co. Mfg. Co., St. Louis, 


MO. 
Frauklin Portable Crane & Lloist 
Co., Franklin, L'a. 
Maris Bros., Whiladelphia, Ia. 
Niles-Bement-l’ond Co., New York. 
Northern Engineering Works, De- 
troit, Mich. 
Pawling & Harnischfeger, Milwau- 


kee, Wis. 
Sellers & Co., Wm., Vhiladel., Pa. 
Whiting Foundry Equipment Co., 


Harvey, Ill. 


Crucibies 

Dixon pagite Co., Jos., Jersey | 
City, N 

Cupolas, and Ladies, Foundry 

Northern Engr. Works, Detroit, 
Mich. 

Obermayer Co., 8., Cincinnati, O. 

Whiting Foundry Equip. Co., Har- 
vey, lil. 

Cutters, Milling 

Brown & as Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Gay & Ward, Athol, Mass. 

Ingersoll Milling Mach. Co., Rock- 


ord, Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
rill Works, Gloucester City, 


N. J. 
Standard Tool Co., Cleveland, O. 


Cutting off Machines 


Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Davis Mach. Co., W. P., Roches- 
ter, N. Y. 

Franklin Mach. Wks., VPhila., Pa. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phila- 


delphia, I’a. 
Niles Tool Works Co., 
Pond Mach. ‘100! Co., 


New York. 
New York. 
Cutting off Tools 


Armstrong Bros. 
eago, Ill. 

Pratt & Whitney Co., 
Conn. 


Dies, Sheet Metal 
Lliss Co., E. W., Brooklyn, 


Tool Co., Chi- 


Hartford, 


_ oe 
Dies, Threading, Opening 


Errington, IF’. A., New York. 
Geometric Drill Co., Westville, Ct. 
Jones & Lamson Mch. Co., Spring 
field, Vt. 
Modern Tool Co., 
Pratt & Whitney 


Pa 
Hartford, 


rie, 
Co., 





Conn. 
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Drawing Boards and Tables 
Rich, J. & G., Philadelphia, 


Drawing Instruments 

Alteneder & Son, Theo., 
phia, Pa 

Keuffel & Lesser Co., 


Drilling “lachines, Bench 


Barnes Co., W. F. & John, 
ford, lll 

’ratt & Whitney 
Conn. 


Philade! 


New York. 


Rock 


Co., Uartford, 


Drilling Machines, Boiler 


Aurora Tool Works, Aurora, Ind 
noah S saaes ‘ool Co., Springtield, 
Drill 


Ma 
& 
oO. 


Bickford 
cinnati, 
Bement, Miles & Co., New York. 
Dallett & Co., Thos. H., Phila., Pa 
Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 


Tool Co., Cin- 


Niles 


Drilling Machines, Multiple Spindle 


Baker Bros., Toledo, O. 

Rarnes Co., B. F., Rockford, Ul. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cincin- 
nati, Ohio. 

Dallett & Co., Thos. H., Phila., Pa. 

Garvin Mach. Co., New York. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

McCabe, J. J., New York. 

Newton Machine ‘lool Works, 


Philadelphia, l’a. 
Niles Tool Works Co., 
Prentiss 

York. 


New York. 
Tool & Supply Co., New 


Drilling Machiaes, Pneumatic 


Chicago Pneumatic 
cago, Ill. 

Cleveland Pneu. 
land, Ohio. 

Phila. Pneumatic Tool Co., 
delphia, Pa. 

Q. & C. Co., Chicago, Ill. 

Standard Ry. Equip. 
Louis, Mo. 


Tool Co., Chi- 


Tool Co., Cleve- 


Ihila- 


co ae 


Drilling Machines, Portable 


Dallett & Co., Thos. H., Phila., Pa. 


Drilling Machines, Radial 


American Tool Wks. Co., 
Baush Mch. 

Mass. 
Bement, 


Cin., O. 
Tool Co., Springfield, 


Miles & Co., 
Bickford Drill & 
cinnati, Ohio. 
Cleveland Punch & Shear Works 

Co., Cleveland, 
Dreses Mach. Tool ‘Co., Cincin., O 
Fosdick Mach. Tool Co., Cincin., ¢ 
Gang Co., Wm. E., Cincinnati, O 
Harrington, Son & Co., Kdwin, 
hiladelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New ork. 
Mueller Mach. Tool Co., Cincin., O 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co... New York. 
Prentiss Tool & Supply Co., New 
York. 
Reade Mchry. 


New York. 
Tool Co., Cin- 


Co., Cleveland, O. 


Drilling Machines, Turret 


Niles Tool Works Co., New York. 
Quint, A. D., Hartford, Conn. 


Drilling Machines, Upright 


American Tool Wks. Co.. Cin.. 0 

Aurora Tool Works, Aurora, Ind 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, II! 

Barnes Co., W. F. & John, Rock 
ford, Ill 

Bement. Miles &  0o.. 

Blaisdell & Co., P., 
M: iss 

Cincinnati Mach. 


New York. 
Worcester, 


Tool Co., Cin., O 


Davis Mach. Co., W. I’., Roches 
ter, ! 

yoo "Mac h. Tool Co., Cincin 
nati, 

Gould & meant. Newark, N. J. 

Harrington & Son Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

1% fer Mfg. Co., Freeport, Ill. 
Le Blond Te ach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J.. New York. 

Niles Tool Works Co., New York. 


New Haven Mfg. 
Conn. 
Pratt & Whitney 


Co., New Haven, 


Co., Martford, 





Conn. 
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Drilling Machines, Upright— Cont'd 
I’rentiss Tool & Supply Co., New 


ror 


Sibley & Ware, South Bend, Ind. 


Drills, Center 


Pratt & Whitney Ca., 
Conn. 

Slocomb & Co., J. T., 
m 3. 


Hartford, 


Providence, 


Drills, Rail 
Bement, Miles & Co., 
Niles ‘tool Works Co., 


Drills, Ratchet 


New York. 
New York. 


Parker Cot, Chas., Meriden, Ct. 

Pratt & Whitney Co., Hartford, 
Conn. 

Dynamos 


Akron Elec. Mfg. Co., Akron, O. 
Cc & C Electric Co., New York. 
Crocker-Wheeler Electric Co., Am- 
pere, N. J. 
eS pone & Motor Co., Belle- 
N. J. 


einaue Elec. Co., New York. 
Jantz & Leist Elec. Co., Cincin., O. 
—— Klee. Mfg. Co., Madison, 
Robbins & Myers Co., Springfield, 
Ohio. 
Sprague Elec. Co., New York. 
Triumph Elec. Co., Cincinnati, O. 
Western Electric Co., Chicago, Ill. 
Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 


Electrically-Driven Tools. 
Clark, Jr., & Co., Jas., Louisville, 
Ky. 


Electrical Supplies 

Akron Elec. Mfg. Co., Akron, O. 

General Elec. Co., New York. 

Triumph Electric Co., Cincin., O. 

Western Electric Co., Chicago, IIL 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Elevators 
Albro-Clem Elevator Co., 

delphia, Pa. 
Curtis & Co. 


Phila- 


Mfg. Co., St. Louis, 


Mo. 
Morse, Williams & Co., Phila., Pa. 


Emery Wheels 
See Grinding Wheels. 


Enclosures, Tool-room 
Merritt & Co., Philadelphia, Pa. 


Engines, Gas and Gasoline 


Backus Water Motor Co., Newark, 
N. J 


Columbug Mach. Co., Columbus, 0. 

Foos Gas Eng. Co., ‘Springfield, 0. 

Mietz, August, New York. 

New Era Iron Wks., Dayton, O. 

Olds Motor Wks., Lansing, Mich. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Regal Gasoline Engine Co., Cold- 
water, Mich. 

Springtield Gas Eng. Co., Spring- 
field, O. 

Struthers, Wells & Co., Warren, 
Pa. 

Engines, Steam 

Buffalo Forge Co., Buffalo, N. Y. 

Frick Co., Waynesboro, Pa. 

Rand Drill Co., New York. 

os “en Welis & Co., Warren, 
A. 

Engine Stop 

Consolidated Engine Stop Co., 


New York. 


Exhaust Fans 


Buffalo Forge Co., Buffalo, N. Y. 

Pans, Electric 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madison, 
Wis. 

Sprague Elec. Co., New York. 

Western Electric Co., Chicago, Il. 

Westinghouse Elec. Mfg. Co., 
Pittsburgh, Pa. 


Files and Rasps 


Barnett Co., G. & H., Phila., Pa, 
Etna Mfg. Co., New York. 
Segumaehet, Schlemmer & Co., 
New Yo 

Nicholson Tile Co., Provi.. B. I. 
Troy File Works, Troy, N. Y. 
Filing Machines 

Roches- 


Cochrane-Bly Mach. Co., 
or, BR. X. 





Fillers, Oil Can 
The Winkley Co., i.artford, Conn. 


Fittings, Steam 

Crane Co., Chicago, Ill. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O. 

Walworth Mfg. Co., Boston, Mass. 


Flexible Shafts 
Chicago Flexible Shaft Co., 
cago, 1. 


Chi- 


Forges 

Buffalo Forge Co., Buffalo, N. Y. 

Forgings, Drop 

Billings & Spencer Co., Hartford, 
Conn. 

Wyman & 
Mass. 


Gordon, Worcester, 
Forgings, Hydraulic 


Wyman & Gordon, 
Mass. 


Worcester, 


Forgings, Steel 


Wyman & Gordon, 
Mass. 


Worcester, 


Foundry Furnishings 
Obermayer Co., S., Cincinnati, O 


Whiting Foundry Equip. Co., Har- 
vey, Il 
Purnaces, Coal, Gas and Oil 
Am. Gas Furnace Co., N. Y. at 
Buffalo Forge Co., Buffalo, | 2 
Chicago Flexible Shaft Co., Chi- 
eago, Ill 
Co., War- 


Jacobson Mach. Mfg. 
ren, Pa. 


Gages, Recording 
Bristol Co., Waterbury, Conn. 


Gages, Steam 
Crosby Steam Gage & Valve Co., 
Boston, Mass. 
Gages, Standard 
Brown & Sharpe Mfg. Co., 
I 


dence, R. I. 
John M., Boat, 


Rogers, 
= dri ll Works, Gloucester 


Provi- 


Gage & 
City, 


seme Tool Mfg. Co., Fitchburg, 


Mass. 
Slocomb & Co., J. T., Prov., R. 1. 
Starrett Co., L. S., Athol, Mass. 


Gas Producers 


Am. Gas Furnace Co., N. Y. City. 


Gear Cutting Machinery 


Bickford Drill & Tool Co., Cin., O 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. LI. 

oe Gear Shaper Co., Spring- 
fiel 

Gleason Tool Co., Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Boren & Son Co., Edwin, 
Philadelphia, Pa. 

Newton Mch. Tool Wk., VPhil., Pa. 

Niles Tool Works Co., "New York. 

Whiton Machine Co., D. E., New 
London, Conn. 


Gears, Cut 


Bilgram, Hugo, 

Boston Gear Wks., 

Brown & Sharpe 
dence, R. 

Chicago VP attern 
Ill 


Philadelphia, Pa. 
Boston, Mass. 
Mfg. 


Co., Provi 


Works, Chicago, 
Cleveland Gear Wks., Cleveland, O. 
Fawcus Mach. Co., Pittsburgh, Pa. 
Fellows _ Shaper Co., Spring- 
field, 
Gleason To ol Co., Rochester, N. Y. 
Gould & E berhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Horsburgh & Scott, Cleveland, O. 
New Process Raw Hide Co., Syra- 
cuse, N. Y. 
N. Y. Gear Works, Brooklyn, N. Y. 
Nuttall Co., R. D., Pittsburgh, Pa. 
Philadelphia Gear Works, Phila- 


delphia, Pa. 
Simonds Mfg. Co., Pittsburgh, Pa. 


Gears, Molded 


— ta Son Co., H. W., Chi- 
ca 

Fran tin Mfg. Co., Syracuse, N. Y. 

Greenwald Co., I. E., Cincin., O. 

a? & Son Co., Robt., Baltimore, 








Gears, Rawhide 


— Raw Hide Co., 
1] 


Fawcus Mch. Co., Pittsburgh, Pa. 
New Process Raw Hide Co., Syra- 


Chicago, 


cuse, N. Y. 
Nuttall Co., R. D., Pittsburgh, Pa. 
Gears, Worm 
Albro-Clem Elevator Co., Philadel- 


phia, Pa. 
Fawcus Mach. Co., Pittsburgh, Pa. 
Morse, Williams & Co., Phila., Pa 
Nuttall Co., R. D., Pittsburgh, Pa. 
Simonds Mfg. Co., Pittsburgh, Pa. 
Graphite 
Dixon Crucible Co., 

City, NH. d. 
Obermayer te, Bs 
Grinders, Center 
Heald & Son, L. §&., 
Grinders, Cock 
Windsor Mach. Co., 
Grinders, Cutter 


Jos., Jersey 


Cincinnati, O. 
Barre, Mass. 


Windsor, Vt. 


Adams Co., Dubuque, Iowa. 

Automatic Mach. Co., Greenfield, 
Mass. 

Brown & anne Mfg. Co., Provi 


dence, ‘ 
Cincinnati Milling Mach. Co., Cin- 

cinnati, O. 
Garvin Machine Co., New York. 
Norton Emery Wheel Co., Worces- 

ter, Mass. 
Oesterlein Mach. Co., 
Pratt & Whitney Co., 


Cincin., O. 
Hartford, 
Mass. 


Conn. 
Rivett-Dock Co., Boston, 
Grinders, Disc 
me d & Co., Chas. H., Chicago, 


Co., Geo., Racine, 


Provi., R. I. 


— Mach. 


senanate Mach. Co., 
Grinders, Drill 


Gorton Mach. Co., Geo., Racine, 
Wis. 

Heald & Son, L. S., Barre, Mass. 

Standard Tool Co., Cleveland, O. 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 
Grinders, Tool 


Barnes Co., B. F., Rockford, Ill. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Diamond Mach. Co., Prov., R. I. 


Gisholt Mach. 
Iroquois Mach. 
Landis Tool Co., 
Modern Tool Co., 
Northampton 
Leeds, Mass. 
Oesterlein Mach. Co., Cincin., O 
Safety Emery Wheel Co., Spring- 
field, O. 
Whitney Mfg. Co., 
Grinding Machines 
Besly & Co., Chas. H., 
Brown & Sharpe Mfg. 
dence, R. I 


Co., Madison, Wis. 

Co.. Provi., R. I. 
Waynesboro, Pa. 
Erie, Pa. 


kkmery Wheel Co., 


Hartford, Ct. 


Chicago, Ill. 
Co., Provi- 


Builders’ Iron Foundry, Provi- 
dence, R. 

Diamond Mach. Co > Peev.. &.. 4. 

Goodell-Pratt Co., Greenfield. 
Mass. 

— Mach. Co., Geo., Racine, 

Gresutielé Mach. Co., Greenfield. 


ass. 
Hill, Clarke & Co., Boston, Mass. 
Irocuois Mach. Co., Prov., R. I. 
Landis Tool Co., Waynesboro, Ia. 


Northampton Emery Wheel Co., 
Leeds, Mass. 
Northern Elec. Mfg. Co., Madi- 
son, Wis. 
Norton Emery Wheel Co., Worces- 
ter, Mass. 
New 


Prentiss Tool & Supply Co., 
York 


Safety Emery Wheel Co., Spring- 
field, Ohio. 

Tanite Co., Stroudsburg, Pa. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinding Wheels 


Abrasive Material Co., Phila., Pa. 

Builders’ Iron Foundry, Provi- 
dence, R. I. 

— om Co., Niagara Falls, 


Diamond Mach. Co., Provi., R. I. 

Hampden Cor. Wheel Co., Bright- 
wood, Mass. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

— 2 Emery Wheel Co., Spring- 
eld . ». 

Tanite Co., 


Stroudsburg, Pa. 





Grindstones 
Lombard & Co., 


Gun Barrel Machinery 


Boston, Mass. 


Bement, Miles & Co., New York. 
Diamond Mach. Co., Provi., R. I. 
Niles Tool Works Co., New York. 


Pond Mach. Toul Co., New York. 
Reed Co., F. K., Worcester, Mass. 


Hack Saw Blades and Frames 


Goodell-Pratt Co., Greenfield, 
Mass. 

Hammacher, Schlemmer & Co. 
New York. 

Millers Falls Co., New York. 

Starrett Co., L. S., Athol, Mass. 


West Haven Mfg. Co., New Haven, 
Conn. 


Hack Saws, Power 

Hoefer Mfg. Co., Freeport, Ill. 

Millers Falls Co., New York. 

West Haven Mfg. Co., New Haven, 
Conn. 


Hammers, Drop 
Bement, Miles & Co., New York. 


Billings & Spencer Co., Hartford, 
Conn. 


Bliss Co., E. W., Brooklyn, N. Y. 
Mossberg & Granville Mfg. Co., 
Providence, R. I. 


Hammers, Pneumatic 


Chicago > crane’ Tool Co., Chi- 
cago, 

Cleveland neumatic Tool cn 
Cleveland, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Phila. Pneu. Tool Co., Philadel- 
phia, Pa. 
& C. Co., Chicago, Ill. 

Standard Ry. Equip. Co., St. 
Louis, Mo. 

Hammers, Steam 

Bement, Miles & Co., New. York. 


Bethlehem Fdry. & Mach. Co., So. 


Bethlehem, Pa. 
Chambersburg Engr. Co., 
bersburg, Pa. 
Cleveland [Punch & Shear Wks. 
Co., Cleveland, OU. 
Heating Machines, Automatic 
Am. Gas Furnace Co., New York. 


Heating and Ventilating Apparatus 
Buffalo Forge Co., Buffalo, N. Y. 


Hoisting and Conveying Machinery 
—— Hoisting Mchry. Co., New 


York. 
Caldwell & Son Co., H. 


Cham 


W., Chi- 
eago, Ill. 
Heat oF c. W., West New Brigh- 
ton 


Link Belt | re Co., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Hoists, Electric 

C & C Electric Co., New York. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 
Northern Engineering Works, De- 
troit, Mich. 

Pawling & MHarnischfeger, Mil- 
waukee, Wis. 

Sprague Electric Co., New York. 


Hoists, Hand 
Harrington, Son & Co., 
Philadelphia, Pa. 
Hoists, Pneumatic 
Chicago Pneumatic Tool Co., Chi- 
cago, e 
- 


Cleveland Pneumatic Tool 
Cleveland, O. 
— & Co. Mfg. Co., St. Louis, 
Mo. 
De- 


Northern Engineering Wks., 
troit, Mich. 

Rand Drill Co., New York. 

Indicators, Speed 

Starrett Co., L. S., Athol, 


Indicators, Steam 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Injectors 
Lunkenheimer Co., Cincinnati, O. 
Sellers & Co., Wm., Phila., Pa. 


Inspection and Tests 
Hunt Co., Robt. W., Chicago, Ill. 


Edwin, 


Mass. 


Instruction Schools 
See Schools, Correspondence. 


Jacks, Hydraulic 


Bethlehem Fdry & Mch. Co., So. 
Bethlehem, 


a. 
Watson-Stillman Co., New York. 
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Keys, Machine 
Whitney Mfg. Co., Hartford, Ct. 


Key Seaters 

Baker Bros., Toledo, O. 

Bement, Miles & Co., New York. 

Caldwell & Son Co., H. W., Chi- 
Cago, Ill. 

Chattanooga Mchry Co., Chatta- 
nooga, ‘Tenn. 

Davis Mach. Co., W. P., Roches- 


ter, HN. ¥X. 
French Mfg. Co., 


Mitts” & Merrill, 


Lamps, Arc 


Kansas City, 
Saginaw, Mich. 


General tlectric Co., N. Y. City. 

Western Electric Co., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Lathe Dogs 

Armstrong Bros. Tool Co., Chi- 
cago, 

er & Co., Chas. H., Chicago, 

Harris & Co., Saml., Chicago, Ill. 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Lathe Feed 

National Mach. Tool Co., Cin., O. 


Lathes 


American Tool Wks. Co., Cin., O. 

Automatic Mach. Co., Greenfield, 
Mass. 

Auto. Mach. Co., Bridgeport, Ct. 

Barker & Co., Wm., Cincinnati, O. 

Barnes Co., B. F., Rockford, LIL. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bement. Miles & Co., New York. 

Blaisdell & Co., P Worcester, 
Mass. 

Bradford Mach. Cin., O. 

Builard Mach. Bridge- 
port, Conn. 

Davis Mach. Co., W. P., 
ter, B. F. 

Diamond Machine Co., Provi., 

Fay & Scott, Dexter, Me. 

Flather & Co., Nashua, BR. 

Garvin Mach. Co., New York. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Le Blond we Tool Co., R. K., 
Cincinnati, O. 

-. ~ & Shipley Mch. Tool Co., 

cinnati, 
McCabe, J. Tg New York. 
—, aanee Mfg. Co., New Haven, 


Tool Co., 
Tool Co., 


Roches- 
R. I. 


Niles” Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
a % & Whitney Co., Hartford, 


Prentiss Tool & Supply Co., New 


Reed Co., F. E., Worcester, Mass. 
Schumacher & Boye, Cincinnati, 


0. 
Sebastian Lathe Co., Cincin., O. 


Seneca Falls Mfg. Co., Seneca 
Falls, } 
Tanite Co., Stroudsburg, Pa. 


Lathes, Automatic Screw-Threading 


Automatic Macuine Co., Bridge- 
port, Conn. 

Lathes, Bench 

Faneuil Watch Tool Co., Boston, 


Mass. 
Waltham Watch Tool 
field, Mass. 
Letters, Pattern 


Co., Spring- 


Butler, A. G., N. Y. City. 
Levels 
Starrett Co., L. S., Athol, Mass. 


Lockers, Clothes 

Merritt & Co., 

Narragansett 
dence, R. 


Philadelphia, Pa. 
Mach. Co., Provl- 


Locomotives, Shop 
Hunt e. A W., West New Brigh- 


ton, 
Lubricants 
Besly & Co., Chas. H., Chicago, Ill. 
Dixon Crucible Co., Jos., Jersey 


City, N. J. 


Lubricators 

Lesly & Co., Chas. H., Chicago,IIl. 
Bowen Mfg. Co., Auburn, N. Y. 
Crane Co., Chicago, Ill. 
Lunkenheimer Co., Cincinnati, O. 





Machine Screws 
Atlantic Mach. Screw Co., Boston, 


ass. 
Worcester Mach. Screw Co., Wor- 
cester, Mass. 
Machinery Builders, Special 
American Fdry. & Mach. Co., 
Hanover, Va. 
Blanchard Mach. Co., The, Bos- 


ton, Mass. 
Gardam & Son, Wm., New York. 
Tiffin, O. 


National Mchry. Co., 
Pratt & Whitney Co., Hartford, 


Conn. 
Simonds Mfg. Co., Pittsburgh, Pa. 
Stowell, J. A., Leominster, Mass. 


Machinists’ Small Tools 

Besly & Co., Chas. H., Chicago, Il. 

Billings & Spencer Co., Hartford, 
Conn. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. IL. 
Cleveland Twist Drill Co., Cleve- 


land, 
Hammacher, 

New York. 
McCrosky & Huber, Cincinnati, O. 


Schlemmer & Co., 


Patterson, Gottfried & Hunter, 
Ltd., New York. 
Sawyer Tool Mfg. Co., Fitchburg, 


Mass. 
Slocomb & Co., J. T., Provi., R. L. 
Starrett Co., L. S., Athol, Mass. 
Mandrels, Expanding 
Nicholson & Son, W. 

barre, Pa. 
Mandrels, Solid 
Cleveland Twist Drill Co., 


land, 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 


rill Works, Gloucester City, 


Standard Tool Co., Cleveland, O. 


Measuring Machines 

Rogers, John M., Boat, Gage & 
es Works, Gloucester City, 

Micrometer Calipers 


Brown & Sharpe Mfg. Co., 
dence, R. 
Sawyer "Tool Mfg. Co., 


as 
—— & ta, 2. F.. 
t 


Starrett Co., L. 8S., Athol, 


Milling Attachments 

Brown & Sharpe Mfg. Co., 
dence, R. 

The Adams ¢ 0., 

Cincinnati Milling Mac 
cinnati, O. 

a Mfg. Co., 


Wis. 
Oesterlein Mach. Co., Cincin., O. 
Milling Machines, Bench 
Faneuil Watch Tool Co., 
ass. 
Hill. Clarke & Co., Boston. Mass. 


Waltham Watch Tool Co., Spring 
field, Mass. 


H., Wilkes- 


Cleve- 


Provl- 
Fitchburg, 
Providence, 


Mass. 


Provi 


Dubuque, lowa. 
. Co., Cin- 


Milwaukee, 


Boston, 


Milling Machines, Herizontal 


Adams Co., Dubuque, Iowa. 

Beaman & Smith Co., Prov., R. I. 
Bement, Miles & Co., New York. 
Franklin Mach. Wks., Phila., Pa. 
Hendey Mach. Co., Torrington, ct. 


Ingersoll Mill. Mach. Co., Rock- 
ord, Ill. 
Newton Mach. Tool Wks., Phila- 


delphia, Pa. 
Niles Tool Works Co., 
Pratt & Whitney Co., 
Conn. 


Milling Machines, Plain 
American Tool Wks. Co., Cin.. 0. 
Aurora Tool Works, Aurora, Ind. 
Bement, Miles & Co., New York. 
Brown i. Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 
Garvin Mach. Co., 
Hendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Kempsmith Mfg. Co., Milwaukee, 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Oesterlein Mach. Co., Cincin., O. 

—— Tool & Supply Co., New 


whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Portable 


Underwood & Co., Ul. B., Phila- 
delphia, Ta. 


New York. 
Hartford, 


New York. 
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Milling Machines, Universal 

American Tool Wks. Co., Cin.. O. 

Aurora Tool Works, Aurora, Ind 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. IL. 

Cincinnati Mach. Co., Cin- 
cinnati, 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 


Hill, Clarke & Co., Boston, Mass. 
Kempsmith Mfg. Co., Milwaukee, 


8s. 
Le Blond Mach. 
Cincinnati, O. 
McCabe, J. J., New York. 
Niles Tool Works Co., New York. 
Oesterlein Mach. Co., Cincin., O. 


Tool Co., R. h., 


Prentiss Tool & Supply Co., New 
York. 
Waltham Watch Tool Co., Spring- 


field, Mass. 


Milling Machines, Vertical 
Bement, Miles & Co., New York. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. 1. 
Garvin Mach. Co., New York. 
Ingersoll Mill. Mach. Co., Rock- 
Wks., Phila- 


ford, Ill. 
Newton Mach. 

New York. 
Hartford, 


Tool 
delphia, Pa. 

Niles Tool Works Co., 

Pratt & Whitney Co., 
Conn. 

Quint, A. D., Hartford, 


Milling Tools, Adjustable 

Geometric Drill Co., Westville, Ct. 

Rogers, Boat, Gage & Drill Wks., 
ohn M., Gloucester City, N. J. 


Molding Machines 


The Adams Lo., 
Tabor Mfg. Co., 


Metors, Electric 

Akron Elec. Mfg. Co., Akron, O. 
C & C Electric Co., New York. 
Crocker-Wheeler Co., Ampere, N. J. 
Eck Dynamo & Motor W ks., Belle- 

ville, N. J. 

General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
“or Elec. Mfg. Co., Madison. 


Conn. 


Dubuque, Iowa. 
Philadelphia, Pa. 


Robbins & Myers Co., Springfield, 
Ohio. 

Sprague Electric Co., New York. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, III. 

Westinghouse Elec. Mfg. Co., 
Pittsburgh, Pa. 


Name Plates 
Franklin Mfg. 


Nut Tappers 
See Bolt and Nut Machinery. 


Oil Cups and Covers 

Besly & Co., Chas. H., Chicago, III. 

Bowen Mfg. Co., Auburn, ~ we 

Crane Co., Chicago, Ill. 

Lunkenheimer Co., Cincinnati, O. 

The Winkley Co., Hartford, Conn. 

Oils 

Besly & Co., Chas. H., 

Houghton & Co., E. F., 
phia, Pa. 

Packing, Steam Joint 

Jenkins Bros., New York. 

Patents 

Baldwin, Davidson & 
Washington. D. 

Straley, Hasbrouck  & 
New York. 

Patterns, Wood 

Gobeille Pattern Co., Cleveland, O. 


Pattern Shop Machinery 

American Machinery Co., 
Rapids, Mich. 

Baker Bros., Toledo, O. 

Fay & Scott, Dexter, Me. 

Prentiss Tool & Supply Co., 
York. 

Phosphor Bronze 

Phesphor Bronze 
Philadelphia, Pa. 

Pipe and Fittings 

Crane Co., Chicago, Ill. 


Pipe Cutting and Threading 
Machines 

Curtis & Curtis Co., 
Conn. 

Merrell Mfg. Co., Toledo, O. 

Saunders’ Sons, D., Yonkers, N. Y. 

Wells Bros. Co., Greenfield, Mass. 


Pipe Fitters’ Tools 
Cleveland Twist Drill Co., Cleve- 


land, O. 
Saunders’ Sons, D., Yonkers, N. Y. 


Standard Tool Co., Cleveland, O. 


Co., Syracuse, N. Y. 


Chicago, Ill. 
Philadel- 


Wight, 


Schloeder 


Grand 


New 


Smelting Co., 


Bridgeport, 
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Planers 
American Tool Wks. Co., Cin., O. 
Belmer Mach. Tool Co., Cin., O. 


Miles & Co., New York. 
Wilmington, Del. 
Cincin., O. 
Balti 


Bement, 
Betts Mach. Co., 
Cincinnati Planer Co., 
Detrick & Harvey Mch. Co., 
more, Md. 
Flather Planer Co., Mark, Nashua, 
N. H. 
Garvin Mach. Co., New York. 
Gray Co., G. A., Cincinnati, O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Da. 
Hendey Mach. Co., Torrington, Ct. 
llill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 


Niles Tool Works Co., New York. 

New Haven Mfg. Co., New lLlaven, 
Conn. 

Pond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Wm., Phila., Pa. 

Whitcomb Mfg. Co., Worcester, 


Mass. 
Woodward & 
Worcester, 


Powell Planer Co., 


Mass. 

Planer, Jack 

Armstrong 
cago, Ill 

Planers, Rotary 

Bement, Miles & Co., New York. 

Cleveland Punch & Shear Works, 
Cleveland, O. 

Franklin Mach. Wks., Phila., Pa. 

Newton Mech. Tool Works, Phila- 
delphia, Pa. 

Pond Mach. ‘Tool Co., 

Presses, Hand 

Elmes Engr 
cago, Ill 


Bros. Tool Co., Chi 


New York. 


Works, Chas F., Chi 


Presses, Hydraulic 
Bement. Miles & Co.. 
Elmes Engr. Works, Chas F 
cugo, Lil 
Watson-Stillman Co., 


New York 
, Chi 


New York. 


Power 
Mach. 


Presses, 
Automatic 
Conn. 
Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 
Bliss Co., E. W., 
Dill Mach. Co., T. C., 


Co., Bridgeport, 


Brooklyn, N. Y. 
Phila., Pa. 


Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Prentiss Tool & Supply Co., New 
York 

Profilers 

Garvin Mach. Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 


Pulley Turning and Bering Machines 

American Tool Wks. Co.,.Cin., O. 

Harrington, Son & Cv., Kdwin, 
Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, 


Conn. 
Niles Tool Works Co., New York. 
Pulleys 
American Pulley Co 


Caldwell & Suu Cv., ib. W., 
cago, Ill. 


hila., Da 
Cub 


Cresson Co., Geo. V., Phila., Ia. 
Poole & Son Co., kobt., Balti- 
more, Md. 


Reeves Pulley Co., Columbus, Ind. 


Pulleys, Friction Come 


Evans Friction Cone Co., Boston, 
ass. 


Pumps, Hydraulic 


Elmes Engr. Works, Chas F., Chi 


cago, ll 
Watson-Stillman Co., New York. 
Punches, Hydraulic 
Bement, Miles & Co., New York. 
Bethlehem Fdry. & Mch. Co., So. 

Bethlehem, Pa. 
Watson-Stillman Co., New York. 


Punches. Power 
Bliss Co., E. W 
Bremer Mach. 
mazoo, Mich. 
Buffalo Forge Co., 
Cleveland Punch 
Cleveland, O 


, Brooklyn, N. Y. 
& Tool Co., Kala- 


Buffalo, N. Y. 
& Shear Wks., 


Hilles & Jones Co., Wilmington, 
sane Allstatter Co., Hamilton, 
a... Co., Cleveland, O. 
Racks, Cut 


Fellows M cad Shaper Co., Spring- 


field, 
R. D., Pitteburgh, Pa. 


Nuttall e 4 
Simonds Mfg. Co. Pittsburgh, Ia. 
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Rack Cutting Machines 

rhewe Gear Shaper Co., Spring- 
field, Vt 

Le Blond Mach. Tool Co., B. K., 
Cincinnati, O. 


Reed Co., F. E., Worcester, Mass. 

Reamers 

Cleveland Twist Drill Co., Cleve- 
land, 


McC rosky & Huber, Cincinnati, O. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


reat é Whitney Co., Hartford, 
Co 
nenen. John M., Boat, Gage & 


Drill Works, Gloucester City, 


Standard Tool Co., Cleveland, O. 
Wells Bros. Co., Greenfield, Mass. 


Reaming Stands 
Flather Planer Co., Mark, Nashua, 
N. H. 


Riveters, Hydraulic 


Bement, Miles & Co., 
Watson-Stillman Co., 


New York. 
New York. 


Riveters, Pneumatic 

Bement, Miles « Co., New York. 

Cleveland Pneumatic ‘Tool Co., 
Cleveland, O. 

Philadelphia Pneumatic Tool Co., 
Philadelphia, Pa. 
. & C. Co., Chicago, Ill. 

Standard Ry. Equip. 
Louis, Mo. 


Co., St. 


Riveting Machines 

Bement, Miles & Co., New York. 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, la. 


Chambersburg Engr. Co., Cham 
bersburg, Pa. 
Long & Allstatter Co., Hamilton, 


Ohio. 


Rods and Straps, Connecting, 

Cooke Machinery Co., New York. 

Standard Connecting Rod _ Co., 
Beaver Falls, l’a. 


Roller and Ball Bearings 

Ball Bearing Co., Vhiladel., 

et | & Granville Mfg. 
Providence, R. I. 


Pa. 
Co., 


Rolling Mill Machinery 
Cleveland I’ wae & Shear Wks. Co., 


Cleveland, 
Diamond Dei "& Mch. Co., Birds- 


boro, Pa. 
Dill Mach. Co., T. C., Phila., Pa. 
Wilmington, 


flilles & Jones Co., 
Del. 
& Granville Mfg. Co., 


Mossber, 
Providence, R. 
Hartford, 


3 
Pratt & Whitney Co., 
Conn. 
Safety Valves, Pop 
Crane Co., Chicago, IIL. 
Crosby Steam Gage & Valve Co., 


Boston, Mass. 
Lunkenheimer Co., Cincinnati, O. 


Sawing Machines, Metal 


Cleveland Punch & Shear Works 
Co., Cleveland, O. 


Newton Mach. Tool Works, Phila- 
delphia, Pa. 
— = Whitney Co., Hartford, 


Reade "isehes. Co., Cleveland, O. 


Schools, Correspondence 


Amer. School of Correspondence, 
Boston, Mass. 

Consolidated Schools, N. Y. City. 

international Correspond. Schools, 
Scranton, Pa. 


Screw Machines, Automatic 
Brown & Sharpe Mfg. Co., 
dence, R. 1. 

Cleveland Machine 
Cleveland, Ohio. 
Dreses Mach. Tool Co., Cincin., O. 
Windsor Mach. €o., Windsor, Vt. 


Screw Machines, Hand 

Lrown & popes Mfg. Co 
dence, R. 

Cleveland Mth, Screw Co., Cleve- 
land, O. 

Garvin Mach. Co., New York. 

Jones & Lamson Mch. Co., Spring- 


Provi- 


Screw Co., 


.. Provi- 


field, Vt. 
l’earson Mach. Co., Chicago, Ill. 
Potter & Johnston Mach. Co., 
Pawtucket, R. IL. 
iy & Whitney Co., Hartford, 
‘onn 
Ww arner & Swasey Co., Cleveland, 


Co., Windsor, Vt. 


Windsor Mach. 





Screw Machinery, Wood and Lag 


Baker Bros., ‘toledo, Ohio. 
Cook Co., Asa S., Hartford, Conn. 


Screw Plates 
Besly & Co., Chas. H., Ye ig Ill. 
Carpenter Tap, & Die 
Pawtucket, 
oe Mfg. Go. Ss. W., Mansfield, 
ass 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Wells Bros. Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Second Hand Machinery 


Affleck, Geo. E., New York. 

~~ ‘Machy. Co., U., Pittsburgh, 

— & Co., Geo. H., 

Carlin Mchry. & Supply Co., Al- 
legheny, Pa. 

Dawson, John H., Chicago, Il. 

Fairbanks Co., Philadelphia, Pa. 

Garvin Mch. Co., New Y 

Hill, Clarke & ce. MR ong "Mass. 

Marshall & Huschart Mechry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 

“oo Machy. Co., C. C., Detroit, 
Mich. 


Separators, Magnetic 


Cleveland, 


Sawyer, Ezra, Worcester, Mass. 

Shafts, Crank 

Standard Connecting Rod Co., 
Beaver Falls, L'a. 

Shapers 

American Tool Wks. Co.. Cin., O. 

Barker & Co., Wm., Cincinnati, O. 

Bement, Miles & Co., New York. 

Cincinnati Shaper Co., Cincin., O. 


viaeee Vlaner Co., Mark, Nashua, 


Garvin Mach. Co., New York. 
Hendey Mach. Co., Torrington, Ct. 
Gould & Eberhardt, Newark, N. J. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Xenia, Ohio. 
New Haven Mfg. Co., New Haven, 
Conn. 
Niles Tool Works Co., New York. 
Potter & Johnston Mach. Co., 
Pawtucket, R. I. 
Smith & Mills, Cincinnati, O. 
Steptoe & Co., John, Cincinnati, 0. 


Shears, Power 
Bethlehem tdry. & Mch. 
Bethlehem, Pa. 

Bliss Co., k. W., Brooklyn, N. Y. 
Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 
Buffalo Forge Co., Buffalo, N. Y. 
Cleveland Punch & Shear Works, 

Cleveland, O. 
ae & Jones Co., 


Co., So. 


: Wilmington, 

el. 

Lams & Allstatter Co., Hamilton, 
Ohio 


Nafional Mchry. Co., Tiffin, O. 
Kteade Mchry. Co., Cleveland, O. 


Shears, Rotary 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 


Slide Rests 
Reed Co., F. 


Slotters 

Baker Bros., Toledo, Ohio. 

Bement, Miles & Co., New York. 

— Mach. Wks., Wilmington, 
De 

Dill Mach. Co., T. C., Phila, Pa. 

Franklin Mach. W ks., Phila., Pa. 

Garvin Mach. Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Newton Mach. Tool Wks., Vhila- 
delphia, Pa. 

Niles Tool Works Co., New York. 


Speed Limit System 


E., Worcester, Mass. 


Consolidated Engine Stop Co., 
New York. 
Sprocket Chains 


See Driving Chains. 
Stampings, Sheet Steel 

Federal Mfg. Co., Cleveland, O. 
Stamps, Letters and Figures 


Schwerdtle Stamp Co., 
port, Conn. 


Rridge- 





Steel, Machinery 

Hermann Boker & Co., New York. 

International Steel & Mchry. Co., 
New York. 

Patriarche & Bell, New York. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 

Ward & Son, Edgar ‘T., Boston, 
Mass. 


Steel, Tool 
Hermann Boker & Co., New York. 
International Steel & Mach. Co., 


New York. 
Petriarche & Bell, New York. 


Straightener, Hydraulic 


Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 


Swaging Machines 
Excelsior Needle Co., Torrington, 
Son 


Mossberg & Granville Mfg. Co., 
Providence, R. I. 


Switchboards 


Cc & C Electric Co., New York. 
Triumph Elec. Co., Cincinnati, O. 


Tapping Machines and Attachments 


Baker Bros., Toledo, O. 

The Beaman & Smith Co., Provi- 
dence, R. I. 

Bickford Mach. Tool Co., Cin., O. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Errington, F. A., N. Y. City. ° 

Fosdick Mach. Too! Co., Cin., O. 

Garvin Mach. Co., New York. 

Geometric Drill Co., Westville, Ct. 

National Mechry. Co., Tiffin, O. 

Pratt & Whitney Co., Lartford, 
Conn. 

Quint, A. D., Hartford, Conn. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 


Taps, Collapsing 
Geometrie Drill Co., 


es and Dies 


Westville, Ct. 


a & Co., Chas. H., Chicago, III. 
“ Mfg. Co., S. W., Mansfield, 
Mass. 


Carpenter ig & Die Co., J. M., 
Pawtucket 

eg | Twist Drill Co., Cleve- 
an 

Crane Co., - ° o, Ill. 


Hammacher, lemmer & Co., 
New York. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

National Mchry. Co.. Tiffin, O. 

Pratt & Whitney Co., Llartford, 


Conn. 
Standard Tool Co., Cleveland, O. 
Wells Bros. Co., Greenfield, Mass. 


Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Winter Bros. Co., Wrentham, 
Mass. 

Telephone System 

Clarke Auto. Telephone Switch 


Board Co., Providence, R. 1. 


Thread Cutting Tools 


Besly & Co., Chas. H., Chicago, Ill. 
Pratt & Whitney Co., Hartford, 


Conn. 
Rivett-Dock Co 
Tool Holders 


.. Boston, Mass. 


Armstrong Bros. Tool Co., Chi- 
eago. Ill. 

McCrosky & Huber, Cincinnati, O. 

Tools 


See Machinists’ Small Tools. 


Transmission Machinery 
American Pulley Co., Phila., Pa. 
Caldwell & Son Co., H. W., Chi- 


eago, Ill. 

Cresson & Co., Geo. V., Phila., Pa. 

Link-Belt Engineering Co., Phila- 
delphia, la. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Reeves Pulley Co., Columbus, ‘nd. 


Traps, Steam 
Houghton & Co., E. F., 
phia, Pa. 
Trolleys and Tramways 
“3 Hoisting Machy. Co., N. Y. 
t 


Philadel- 


Harrington, Son & Co., Edwin. 
Philadelphia, Pa 

Hunt Co., C. W., West New Brigh- 
—- m. & 

Link Belt Engineering Co., Phila- 


delphia, Pa. 


Maris Bros., Vhiladelphia, la. 





Trimmers, Wood 
Amer. Mchry. Co., Grand Rapids, 
Mich. 


Twist Drilis 

a wr 4 Twist Drill Co., Cleve- 
land, 

Etna Mfg. 

Hammacher, & Co., 
New York. 

Morse Twist Drill & M. Co., New 
Bedford, Mass. 

Standard Tool Co., Cleveland, O. 


Turret Machines 

Automatic Mach. Co., 
Mass. 

Barker & Co., Wm., Cincinnati, O 

Bradford Mach. Tool Co., Cincin- 
nati, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 1. 

i Mach. Tool Co., Bridge- 
port, Conn. 

Cleveland Mach. Screw Co., Cleve- 
an 

Dreses Mach. Tool Co., Cincin., O. 

Flather & Co., Nashua, N. H. 

Foster, W alter H., New York. 

Garvin Mach. Co., New York. 

Gisholt Mch. Co., Madison, Wis. 

Hill, Clarke & Co., Boston, Mass. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Le Blond "7 Tool Co., R. K., 
Cincinnati, 

Lodge & Shipley Mach. Tool Co., 
Cc Deinnath. 

Niles Tool Works Co., New York. 

Pearson Mach. Co., Chicago, III. 

Potter & Johnston Mach. Co., 
Pawtucket, R. 1. 

Warner & Swasey Co., 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 


Turrets, Carriage 

Fay & Scott, Dexter, Me. 

Unions, Brass 

Nolte Brass Co., 

Universal Joints 

Baush Machine Tool Co., Spring- 
field, Mass. 

Valves 

See Steam Fittings. 

Vises, Drill 


Graham Mfg. Co., Provi.. 

Hollands Mfg. Co., Erie, Pa. 

sogeen Mach. Mfg. Co., Warren, 
a. 


Co., New ork. 
Schlemmer 


Greenfield, 


Cleveland, 


Springfield, 0. 


Vises, Metal Workers’ 


Hammacher, Schlemmer 
New York. 
Jacobson Mach. 


a. 
Parker Co., Chas., Meriden, Conn. 
Walworth Mfg. Co., Boston, Mass. 


Vises, Pipe 
Curtis & Curtis Co., 


Conn. 
Saunders’ Sons, D., Yonkers, N. Y. 
Boston, Mass. 


Walworth Mfg. Co., 
Vises, Planer and Shaper 


S e., 
Mfg. Co., Warren, 


Bridgeport, 


Cincinnati Planer Co., Cincin., O. 

Hendey Mach. Co., Torrington, cH, 

Pratt & Whitney Co., Hartford, 
Conn. 

Vises, Wood Workers’ 

Hammacher, Schlemmer & Co., 
New York. 

Wyman & Gordon, Worcester, 

ass. 
Welding Machines 


teas & Allstatter Co., Hamilton, 


Wire-Drawing Machinery 

Mossberg & Granville Mfg. Co., 
DProvidence, R. 1. 

Wire-Forming Machinery 

Automatic Mach. Co., Bridgeport, 


Tiffin, 0. 
Worm Hobbing [Machines 


Pratt - Whitney Co., 
Conn 


Worm Milling Machines 
Cleveland Mach. Screw Co., Cleve- 


Conn. 
National Mchry. Co., 


Hartford, 


and, O. 
Pratt & Whitney Co., Hartford, 
Conn. 
Wrenches 
Coes Wrench Co., Worcester, Mass. 
Wrenches, Drop Forged 


Billings & Spencer Co., Hartford, 
Conn. 
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Molding Pipes Without Patterns. 
BY FRANCIS W. SHAW. 

Every jobbing iron founder and molder 
is probably familiar with the method of 
making pipes by striking up a loam core 
upon a prepared templet, drying and add- 
ing a thickness, which is peeled off after 
using the thickened up core as a pattern. 
As a rule, this method the 
lapse of a cast to permit of making cast- 
iron core templets, and in any case some 
little time must be lost during the prepara- 
tion of the loam pattern. 

The method I am about to describe, 
however, enables molding operations to be 
commenced immediately, allowing of 
course for the time spent in making tem- 
plets, strickles, etc., which would have to 
be made even for the method just men- 
tioned. 

For the purpose of explaining in detail 
the method, I take, for example, a double- 
For this pipe, the 
half 


two 


necessitates 


fianged bend or elbow. 
patternmaker would make _ four 
flanges, Fig. 1, to fit the 
templets (true semi-circles) ; one (Fig. 2) 
the diameter of the core, the other (Fig. 
3) the diameter of the pipe. If for a 3-inch 
pipe the former would be 3 inches diam 
eter, the latter, say, 334 inches; one strickle 
(Fig. 4) cut to the size of the core 3 inches 
in the supposititious case, and one templet 
(Fig. 5) exactly the same shape and size 
as the lengthwise section of the core, 1. ¢ 
3 inches wide for a 3-inch pipe, this tem- 
plet to be about 3 inches longer at each 
end than the required pipe. 

Figs. 6 to 9 show how to proceed with 
the molding of the pipe. Prepare a level 
bed rather larger than the box part to be 
used, and bed in the core templet, with 
two half-flanges in position, level with the 
surface of the bed (see Fig. 6). Now re- 
move the templet and strickle the 
until the straight side of the strickle is 
level with the bed. Fig. 7 shows this oper- 
ation partly accomplished. Before finish- 
ing off this part of the mold it would be 
below the 


cut core, 


sand 


well to insert, some distance 
surface—a distance regulated by the length 
of stock chaplets—a block of wood to form 
support for the chaplet. By the neglect 
of this simple matter, or by placing reliance 
upon the chaplet simply having its support 
by the pressure of the sand upon it, much 
This 


block of wood can afterward be located 


trouble might, and often does, ensue 


by pressing in a vent wire and feeling for 
it. Fill up the groove strickled out with 


first a layer of wet parting sand, then 


facing sand and then floor sand, and bed 


in it a core iron and ropes to form the 


are to be withdrawn 


I have shown 


vents, which ropes 
after completing the core. 
two vents, one of which, however, is pro- 
vided only as a safeguard in the event 
of one becoming blocked up. In order that 
there may be no liability to disrupt the 
core in drawing the ropes, it is better to 
insert two short ropes for each vent, over- 
iapping where they meet at the bend of the 


core. 
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Complete the core, as shown in Fig. 8, 
piling up the sand and striking it to shape 
by means of the strickle, Fig. 4, care being 
taken the while that the top half matches 
the bottom one. Smooth the and 
cover with a thick coat of wet parting sand. 
Withdraw the venting ropes and plug up 
the vent holes to prevent them becoming 
filled the 


cope. 


core 


with sand while 


Fix on the other half-flanges and 


ramming up 


Fix on the cope 


sprig them in position. 





FIG 


The 


the 


the 


sketch 


and similarly in case of 
left-hand half of the 
core fixed in position on the finished mold 


cope 

shows 
resting upon a chaplet 4, and the end view 
ig a section of the finished mold with the 
The mold 


will be vented, and runners and gates and 


core in position and covered. 


risers made in the usual manner 

If now a casting is required in a hurry, 
to enable it to be made the same day, in 
f shown, there 


stead of the cast core iron 





FIG. 1 
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FIG 
MOLDING PIPI 


and usual. Remove the cope 
and then the core. Now 
at intervals along the mold and stamp in 


ram up as 
loosen the sand 


the templet, Fig. 3, care being taken that it 
is stamped in concentric with the mold in 


which the core was made. At C is shown 


the templet not removed, and BB are the 


grooves formed by this templet, Cut away 


the sand between the grooves, using the 


templet to insure a correctly joined mold, 


WITHOUT 


American Machin 


PATTERN 


must be prepared a wrought-iron one, 


from, say, I-inch bar 


iron 


made 
the bar bent to 


square 
shape, drilled at intervals 
round and short bars inserted, 


To g 
g 


of the finished casting, a littl 


and g-in¢ h 


as shown in Fig. 10 this bar out 


trouble will 


be entailed in straightening it by sledge 
hammer blows, aided in some cases by a 
short, stumpy bar, to rest upon the insid 


end of the core iron when it is drawn out 
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of the pipe as far as possible. By de- 
grees, it will be possible to straighten it 
sufficiently to enable it to be withdrawn. 
\lthough I have shown a flanged bend 
or elbow, the method is available for pipes 
ot every description, straights, bends, V’s, 
v3.58 & 
in the case of socketed pipes, although not 
absolutely necessary, it is advisable to have 
The ap- 


either flanged or socketed; but 


a socket pattern in halves made. 
pearance of the pipe of course depends 
upon the dexterity or want of it, as the 
be, of the molder, The 
being made in green sand will not be so 


case may core 
a dried loam core, and care must 


but not too 


firm as 
be taken to get it by the well 
well—using of the trowel 





The Difference Between Good and Bad Pattern 
Work. 


\ prevalent idea among the uninitiated 
seems to be that any first-class joiner will 
make a good patternmaker, but such is not 
necessarily the case, as he may lack all of 
the most important requisites. 

\ competent patternmaker should, above 
all, thoroughly understand the processes 
of molding, as well as the little “*knacks” 
of making a good, clean mold, brought 
about generally by a _ well-designed pat- 
for | the art of pattern 
designing to be as necessary to the pattern- 


tern; consider 
maker as that of machine designing is to 
the draftsman. 

Someone may suggest that if a pattern 
is made like the drawing all requirements 
fulfilled. 
the drawing usually shows the piece com- 


are This is not so, however, as 
plete after machining, and, except in rare 
cases, never shows the patternmaker how 
to build up his pattern, how and where to 
make the 
much stock should be left for finish, which 
way the grain should run, how much draft 


most serviceable joints, how 


to allow, ete. 

Before the patternmaker begins on a job 
he should study his drawing carefully un 
til he thoroughly understands every part 
of it. 
cide how it can best be molded, and upon 


It then devolves upon him to de 


his decision rests the responsibility for the 
shop profit. If he makes a poor decision 
the cost of molding may greatly exceed 
cost, or, after one or two 
unsuccessful trials, the pattern 
sent back to the pattern shop to be rebuilt; 
or, if they are successful in getting a cast 


the estimated 


may be 


ing, it may be rough and distorted to such 


an extent as to cause extra cost in ma 


chining 

Suppose he has decided how it can best 
be molded, he must then decide how to 
build it up to give the most rigidity, and, 
in case it 1s to be a stock article, the long 
life. 


for spring in molding; the grain must run 


est Ample provision must be made 
in such a way that the pattern will not 
split or warp out of shape, remembering 
will warp anything not 


He look 


that all joints are made in such places and 


that wet sand 


amply provided for. must out 


in such a manner as not to be easily split 


MACHINIST 


AMERICAN 


apart, using both nails and glue. A joint 
which opens up a little immediately fills 
with sand, so that it can never be closed 
again, and forever after causes unnecessary 
work in the machine shop. To be 
this unnecessary work is at first minute, 
but the opening of the joint occurs often, 
and is constantly increasing, so that it will 


sure, 


in time eat into the profits. 

Now he turn 
amount of stock required for finish, the 
strain of the hot iron in the sand and the 
shrinking of the casting. The stock for 
finish can be determined only by much ex- 


must his mind to. the 


perience and still more cOmmon sense. | 


have known patternmakers to leave as 


much stock for finish on the hub of a 
small lever, where only one hub was to 
be finished, as on a big frame having 


dozens of places to be finished, some of 
them far apart, and where great care had 
to be used in molding to avoid the spring- 
ing of the pattern. On the lever 
there should be just stock enough to get 
On the big 


small 


under the scale and no more. 
frame it would be necessary to leave some 
more than this, depending on the liability 
of the pattern to spring or warp. 
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ners and fillets; sometimes these are 
shown on the drawing and sometimes they 
cannot be shown. Wherever they are 
shown the pattern should of course be 


made just like the drawing, but where 
they are not shown the patternmaker will 
have to use his judgment, or, better still 
the as he 
generally knows where a pattern can be 
Always make 


ask chief draftsman’s advice, 


rounded and where not. 
good, smooth, round corners wherever pos 
sible, even on finished surfaces, taking care 
not to round off quite to the finish line. 
The fillets; they 


should be put in wherever possible, and 


same can be said of 


the larger the better, within reasonable 
limits. Do not 


leave out the fillets simply because they 


under any consideration 
are down in a recess where they can’t be 
gotten at easily; there is all the more rea 
son for putting them in. 

All except the smallest patterns must be 
provided with sufficient draw plates, and 
it is not enough to simply fasten them on 
the outside; they must let into the 
wood, and in such places that they will 


be 
be used—t. e., where the pattern will bal 


ance best when drawing, remembering that 
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INACCURATE WORK OF PATTERN MAKERS. 


In determining the amount of strain and 
shrink, we must have an intimate acquaint- 
ance with the particular foundry doing the 
work, always remembering that a small 
pattern will be “rapped” in the sand more 
than enough (at least in two directions) 
to make up the shrink, and 
quently should generally be made rather 
smaller than the drawing, while a large 
casting will sometimes strain in the sand 


for conse- 


enough to cause trouble if it is not pro 
vided for in the pattern. 

The draft required is rarely shown on 
the drawing, except in those places where 
too much or too little would cause trouble. 
draft is the 
amount depending entirely upon the job, 


Some always necessary, 
care being required never to allow too 
For instance, a hub having a large 
amount of draft the 
other hand, if too little or no draft is al- 
will be broken in draw- 


much. 
looks bad, and, on 


lowed the mold 
ing, producing castings hard to clean and 
which will always be more or less rough. 
More draft should always be allowed on 
the cope side than on the nowel side. 

Next the of round cor- 


comes matter 


some parts will be retarded by the sand 
more than others. 

Fill up all holes and cracks with putty; 
this is better than wax. Give the pattern 
a coat of thin shellac and when dry rub 
down well, being careful to see that there 
are no bunches or rough places to catch in 
the sand, then put on a finishing coat of 
shellac, and the pattern is complete. 

One of the most important qualifications 
of a good patternmaker is to be able to 
measure accurately. Very few so called 
“carpenter patternmakers”’ can do this, for 
the reason that all previous experience has 
been on work where it was not required 
A desk 


or a table will have good close joints all 


Take, for instance, cabinet work. 


around, but it may be 1-16 or % inch too 
wide or too high; this makes no difference 
in the case of the desk or table, but con- 
sider the difference that it make 
on a pattern where it would make just so 


would 


much extra stock to be planed off here, 
or a hub there might be shy, making it 
necessary to rivet on a piece, or a boss 
supposed to be '% inch above the main 
part of the pattern might all plane off 
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down to or below the main part, causing 
unnecessary annoyance to everyone, and 
often costing many dollars in the shop, be 
sides much of the chief draftsman’s valu- 
able time. For this reason it is necessary 
that all patterns should be carefully meas- 
ured before being sent to the foundry. 

Having tried to enumerate a few of the 
qualifications of a good patternmaker, I 
will now try to illustrate some of the fail 
ures Of a poor one as occurring in my 
actual experience. 

It devolves upon me as chief draftsman 
to measure all patterns after they are fin- 
One of 
originally a cabinetmaker. 


ished. our patternmakers was 


He can make 
a fine-looking pattern, but it seldom meas 
ures very close, and the finished pattern, 
after it has been carved out here and 
patched up there, under my instructions, 
is at best only an approximation, which 


anyone can readily see will always give 


trouble. 

To illustrate: In the pattern shown in 
Fig. 1, he was told to put on 1-32 inch 
stock where marked f. At A and B he 


had 1-32 inch stock, at C he had 1-16 inch 
On 
measuring the hubs for draft it was found 


and at D he had no stock whatever. 


that the outer ends calipered about 1-32 
inch smaller than at the center; this ap- 
peared all right, but when I came to put 
that it 
was at least 1-32 inch low in the center on 
two of the sides E and F, the other two 
sides being rounding enough to give the 


a straight-edge across it I found 


apparent draft as calipered. His explana- 
that the shellac on 
had swelled them 
In Fig. 2 (the sketch is not to scale) 
the figures on the dimension lines are the 


tion the ends of 


Vas 


the hubs 


same as the drawing, while those directly 
under them show how the pattern actually 
measured at those places. 


These two cases are not extremes, but 
are exactly similar to those I am finding 
every day. Of course there are cases 


where a pattern will be very close, but 
these are few, and there are many cases 
where the finish dimensions will be first 
rate while some other part will be more 
When I find such a case and 
it will do no harm, I let it 


or less out. 
I know that 
go, marking the error on the drawing. 


X. 





Careless Designing. 


BY PETER H. BULLOCK. 

I am not a designer nor legally honored 
by any mechanical degree—just simply a 
mechanic who has been in charge of erect- 
ing, operating and maintaining steam en- 
gines and mechanical apparatus for a good 
while who finds much of his 
time devoted to saying how a good many 
things shall be done. In such a position 


and now 


One runs against lots of things which 
others have designed, and it is mighty 
easy to see how the form and style of 


some of them might have been improved, 
and often without any sacrifice of strength 


increase of cost I admire a well- 


or 


AMERICAN MACHINIST 
designed thing, be it a tandem engine or 
a boot-jack, and equally I detest anything 
that lacks all the features of beauty, utility 
or convenience that might just as well have 
been introduced. 
To illustrate: 
has a hexagon nut on a valve stem stuffing- 
box, and the housing is 
that the be 
of a turn by any single movement of a 


We have an engine that 


so curved down 


nut cannot turned one-sixth 


wrench. The wrench has to be made with 
an offset handle and then turned over each 
time to make the 60 degrees of movement 
The stock might have been so disposed 
as to give 90 degrees and then have been 
equally as strong 

There is a side crank engine which has 
two generators on its shaft, and of course 


center bearing between them. 
this 
Fig. 1, so that the edge of 
half 


yet 


there is a 
The 


shown in 


cap of bearing sets about as 


the 
the 


higher than 


half 


inch 
that 


bearing is a 
made a 


inch 


bottom, and 








Sieve Frame. 














Fig. 5 


Fig. 6 
1 


ertcan Machines 


SOME MISTAKES IN DESIGNING. 


hoisting the field frames and 
that much to get the bearing 


day’s work 
erank-shaft 
out when it 
ly, I planed off a half inch at the dotted 
lines and put in steel for shims—but why 


had to be done. Yes, certain- 


in the name of common sense didn’t the 
other fellow do this in the first place? 

I exercise a sort of suggestive or mild 
veto power over the mental creations or 
designs of some others who wish to have 
something constructed. Now, if a 
brings in a well-made sketch, even if it is 
obviously wrong in either form, material 
or both, he does not like to have it turned 
down and there is a good chance for the 
exercise of tact if one happens to have 
a little on hand. 
recent cases: 


man 


I will illustrate by a few 


A pipe was to be supported under some 
I-beams and a sketch like Fig. 2 was sub- 
mitted. When Fig. 3 was suggested as 
being better, he said he had thought of 


1395 


that, but thinking his style easier to make 
(!?) he had made the that 
but ‘never mind, make it your way.” A 
cheerful the joy of 


sketch way, 


prevaricator adds to 
life. 
A sketch 


few y¢ 


like Fig. 4 was submitted to 


me a and there was no 


ars ago, 
financial or mechanical objection to mak 


ing the forging as desired, but, as he told 








me what he intended to use it for, I felt 
constrained to say “don't.”” He operated 
a mill where, among other things, there 
was a machine for crushing a mineral sub 
stance, On the vertical shaft of the 
crusher there was a cam of 34-1nch throw 
intended for another purpose, but which 
the owner was going to use for shaking 
a sieve to go in the frame he wanted mad 
As the speed ot the cam shait was 600 
per minute, it was evident to me that there 
would surely be a financial loss and a me 
chanical failure in any attempt to operate 
the thing. It would have been a pretty 
lively place in t $x5-inch opening, and 
the 34-inch pin in the end would have had 
to work overtime to have kept its job 
while the other end of the rig was swing 
ing 5 or 6 inches ten times every second 
Yes, almost every man 1s a designe 
Only yesterday I saw a wheelbarrow han 
dle that had just had some repairs d 


signed and executed upon it. It was done 


like Fig. 5—notice the inch bolts. How 
easv it would have been to have done the 
ob like Fig. 6 There evidently is 
one exercising a suggestive or veto pow 
in the wheelbarrow department of that n 
tractor! 

In the foregoing I have tried to make 
clear some ideas about designing and have 
introduced the various cases the same as 
a lawyer introduces former decisions to 
prove or strengthen his position, But seri 


ously I wish to suggest to you gentlemen 


who do really design things that you have 


to design them but once and the builder 
has to construct a machine but once; but 
somebody, the owner or his hired man, 
has to live with and operate it a good 
while. Now, when patting yourselves on 


the back for some mechanical masterpiece, 
just stop awhile and imagine yourself the 
fellow that has t et 


it and then go over th 


it up or take care of 
plans again and do 


a little something for his benefit 





The First American Foundry, 

At the Old Home Week exercises held 
this summer at Carver, Mass., an interest 
ing paper relating to the early history of 
the town was read, in which it was shown 
that, 


casting of iron in 


as far as now known, the first actual 


America was done thers 


the article produc ed being a te akettle The 
first furnace was in operation in 1735, and 
a second one was built in 1760, the latter 
date being that of the historic teakettle 
The successor of thi econd furnace 

still in operation, under the firm name ot 
the Ellis Foundry Company Carver 
seems to have been the first home of a 
now prominent foundry The Federal 
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Furnace was established in 1793 and sur- 
vived until 1841, when it was burned, the 
proprietors being Bowers & Pratt, who 
then moved to Boston and established the 
Highland Foundry in Roxbury. Another 
Pratt established a furnace at Wenham, 
Mass., the same year, and his son later 
opened the Watertown foundry, now so 
well known as that of Walker & Pratt. 
The paper above referred to had to do 
with genealogies rather than with foundry 
history, so that its account is not as full 
and clear as from our view point could 
be wished. 





Evolution of the Spring Caliper. 


BY FE. R. MARKHAM. 

At page 909 of the AMERICAN MACHIN- 
Ist, in the article “From a _ Designer’s 
Note Book,” is a cut showing a form of 
“rapid transit” nut, which calls to my 
mind a number of incidents and changes 
that have taken place in the evolution of 
the spring caliper, which I thought might 
be of interest to your readers. 

The J. 
the J. Stevens Arms & Tool Company— 
of Chicopee Falls, Mass., manufactured 
for years a spring caliper patterned after 
the English tools which were sold in this 
calipers. 


Stevens Company—afterwards 


country as the “Stubbs” 

I can remember as a boy six years of 
age going into their blacksmith shop and 
watching Grandpa Spalding—as he was 
known to the village boys*—forging cal- 
ipers and dividers. The legs and bow 
were made, as will be seen by a glance at 
Fig. 1, this 
time no drop or power hammer in the 
shop; all drawing of stock was done with 
hammer and sledge, and the shapes were 
produced with hand tools and 
forms rigged up as jumpers. The calipers 
after forging were sent to the machine 


in one piece. There was at 


special 


shop to have the pecessary machine work 
done on them, after which they were re 
turned to the blacksmith shop to be hard 
ened and tempered. Little did I think 
as a lad of six years that twenty-one years 
after I should have charge of making this 
very caliper in this shop—but I am getting 
ahead of my story. 

After manufacturing this caliper for 
many years, the company put on the mar 
ket what was known as their patent helical 
coil spring caliper, a cut of which is given 
in Fig. 2, This was made from steel wire; 
th spring was coiled and the legs flat 
tened and bent to shape. It was necessary 
to cut a slot nearly the entire length of 
end; 


solid at each 


the 


the leaving it 


the slot 


screw, 


was necessary, as screw had 


to straddle the legs. This tool never met 
the expectations of the company as a revo- 
lutionizer of the caliper business. 

About the year 1878, Charles P. Fay, 
working as an apprentice for the above 
mentioned concern, invented and had pat- 
ented a caliper of the form shown in Fig. 
3. He afterward sold the patent right to 


* Father of our contributor B. F. Spalding.— Ed. 
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a Mr. Hyde, of Springfield, Mass.; it was 
known as the Hyde patent screw caliper. 
The operation of the caliper will be seen 
by a glance at the cut. Two coil springs 
which were inserted in the cross-bar a 
kept the legs against the screws shown at 
each end of the bar, but as there was no 
provision for taking up wear in the joints, 
or back lash in the screw, the popularity 
of this tool was short lived. 

Shortly after this, Mr. Fay invented and 
had patented a detachable bow caliper, 
which differed from the Pond caliper made 
in Worcester, in that the bow was placed 
above the joint of the caliper and opened 











FIG. 8 
EVOLUTION OF THE 


it by compressing the upper end of the 
legs, as shown in Fig. 4. As the pressure 
of the bow kept the legs together, all that 
was necessary for a fulcrum was a pin 
fitting in a semi-circular shaped slot in 
each leg. A cut of the fulcrum pin—or 
joint stud—is shown in Fig. 5, which also 
shows a view of the legs and slot to receive 
the pin. 

Mr. Fay started the manufacture of this 
caliper in Springfield, Mass., in 1885. I 
went to work for him in the fall of the 
same year; shortly afterward I was ap- 
pointed foreman of his shop. During the 
summer of 1886 he placed on the market 
a cheaper form of his caliper and divider, 
known as the “Yankee”; his object in 
making this caliper was to meet the cheap- 
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er forms of goods sent to this country 
from Germany. 

The quick-adjusting nut put on the Fay 
caliper and divider and on the Yankee, 
when ordered, is shown in Fig. 6. This 
nut, after being made to shape and drilled 
and tapped in the screw machine, was 
placed in a jig and hollow milled on two 
opposite sides to receive a ring. After 
elongating the hole in the small end of the 
nut, it was sawed in two and filed, to 
allow the small end to close in order to 
open the opposite end that contained the 
thread, and to release it from the screw. 
A ring was soldered in opposite sides of 





FIG. 5 
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SPRING 


CALIPER. 
each part of the nut, which was then put 
together and polished. 

At some time previous to the putting of 
the Fay quick-adjusting nut on the market 
the nut mentioned under the heading 
“From a Designer’s Note Book” 
brought to our notice; this form of nut 
is shown in Fig. 7. At about this time— 
I cannot recall the precise date—another 
form of quick-adjusting nut, known as 
the Richardson rapid nut, was added to 
the list, and was used by the Stevens Com- 
with their 


was 





pany in connection calipers, 
when ordered. 

In 1887 I accepted a position with the 
J. Stevens Arms & Tool Company—for- 
merly the Stevens Company—in charge of 


their fine tool department. They had pre- 
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viously brought out a detachable bow 
caliper, whose legs were joined together 
by means of a half-and-half joint, the bow 
being connected with the legs below the 
joint and operated similar to the Pond 
caliper bow. Fig. 8 shows the joint and 
bow. Shortly after I became acquainted 
with them the joint was changed and a 
compression bow substituted for the style 
formerly used, on account of the possi- 
bility of getting a much evener tension. 
The form of quick-adjusting nut used by 
them is shown in Fig. 9. 

They afterwards put on the market a 
cheaper form of caliper, known as the 
Leader. They continued to manufacture 
the solid forged caliper up to the time I 
left their employ in 1895, but on a very 
small scale, as the detachable bow goods 
gave much better satisfaction, and the ten- 
sion of the bow was much evener, espe- 
cially on the large sizes. 

In 1887 L. S. Starrett, of Athol, Mass., 
bought out the Fay and Yankee caliper 
and divider, and with slight im- 
provements is manufacturing them now. 

The Brown & Sharpe Manufacturing 
Company, of Providence, R. I., have re- 
cently gone into the manufacture of de- 
tachable bow calipers and dividers. 

While there have been some changes in 
forms of joints and styles of quick-adjust- 
ing nuts, the detachable bow caliper made 
by the three leading manufacturers of 
these goods is substantially the same as 
Mr. Fay brought out nearly twenty years 
ago. 

When Mr. Fay sold out his business 
to Mr. Starrett he went to Athol to over- 
see the manufacture of the goods. Nine 
years later he left Mr. Starrett’s employ, 
and returned to the J. Stevens Arms & 
Tool Company. He is now works man- 
ager and part owner of the concern. 

It is very interesting to note the growth 
of that company, that a few years ago em- 
ployed about thirty hands, to-day employs, 
I am informed, about 1,400 hands.  Fif- 
teen years ago their product was carried 
to the express and freight offices every 
night on a wheelbarrow. I think it safe 
to say they find it necessary to use some 
different method of conveying their goods 
to the railway at the present time. 


some 





Notes by a Wandering Mechanic. 
MILLING BRASS CAPS—MILLING THREADS IN 
A GUN BREECH—TOOLROOM 
MILLING CUTTERS, ETC.—SCRAP 
ING LATHE BEDS—BORING FIXTURE FOR 
HEADSTOCKS AND FOOTSTOCKS—MILLING 
MACHINE BORING FIXTURE—A RACK 
CUTTER. 
BY H. 


CASES FOR 


SAWS, 


GOLDSMITH. 

Not being able to stand those Jersey 
mosquitoes any longer, I decided to be off 
up into the States. 
Conn., was the next camping place on my 


Eastern Bridgeport, 
program, and I arrived there the forepart 
of November. After inquiring at a few 
shops and being refused work, I decided 


to try one more, and if not .successful to 
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take the next train for Hartford. Luckily 
I got a position in the shops of the Amer- 
ican Ordnance Company, in the breech 
mechanism department, and was told to 
come to work the next ‘morning. Then 
came again that ugly job of looking for a 


f—~ 


Nema 
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BRASS CAP MILLED WITH FORMED 
CUTTERS 


FIG. 30. 


boarding house, and after 
half-dozen and being informed at each 
place that they had nothing but the best 
on the table, chicken three times a week, 
pie four times a week, Mr. 
boarded with them for not less than ten 
years and Mr. So-and-so did this and 
that, I at last, in sheer desperation, de- 
cided on a place, and had no cause to re- 
gret it later. 

Bright and early the next morning I re 
tor 
drawer containing a hammer, chisels, files 
and an oil-stone. 
pole provided with two hooks—one being 
attached to the end and the 
lower down—to hang such clothes on as I 
wished to discard during working hours 
After hanging your clothes on the lower 
hook the pole is raised and attached by the 
upper hook to a steam pipe near the ceil- 
ing. This arrangement for taking care of 
the men’s clothing is very cheap and 
seemed to be in favor with the men. On 
my rubbering tours during noon hours I 
saw a number of ideas which struck me as 
being worthy of mention. 

On the field guns made there a number 
of brass caps—like Fig. 30 


inspecting a 


So-and-so 


ported work, receiving a key to a 
I was given also a long 


other one 


about 2 inches 
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a counterbore with an adjustable stop-col 
lar—a The difficult 
operation of cutting the very coarse pitch 


very handy tool 
screw threads in the breech of the guns 
was accomplished very rapidly and accu 
rately by a formed milling cutter—made 
to correspond to the pitch of the thread— 
mounted on a spindle in a special attach 
ment fastened to the carriage and bed of 
the lathe. 
32. The driving cone is belted from the 


This device is shown in Fig 


countershaft, and the lead screw geared 
up to the correct pitch for feeding the cut- 


ter. The cutter is then run into the breech 
and makes a very clean thread. It seems 
to me that this device could be used to 


advantage by lathe manufacturers for cut- 
ting the thread on the nose of lathe spin- 
dles. 

In Fig. 33 is shown one of the three 
tool cases in their toolroom. These cases 


are arranged in a very convenient manner 


Le é 





inv a Machine? 





FIG. 31. COUNTERBORE WITH STOP COLLAR 
The top shelves are for such tools as 
reamers, mandrels and drills. The drawers 
are partitioned off and contain surface 
mills, saws, formed cutters, etc each 


drawer containing a different class of cut 
ter. The for 
arranged that each mill has a place to 
itself. 
sizes, each size having a separate compart 
ment. 
same manner. 


drawers end mills are so 


The surface mills are grouped by 


Counterbores are arranged in the 
When a person asks for a 
surface mill the entire drawer is brought 
suited to 
his work and leaves a check for it 


out and he selects the mill best 




















ATTACHMENT FOR 


FIG. 32. 
long, are required. These were completed 
in one operation on the milling machine 
with gang cutters, a very nice and well- 
finished job being made. Large surface 
plates, 7x5 feet, are mounted permanently 
on trucks and are rolled to different parts 
of the shops when wanted; this makes a 
very substantial and satisfactory way of 


keeping them in condition. Fig. 31 shows 


MILLING 


THREAD IN GUN BREECH 


longing to the milling 


All attachments be 
dividing 


machines, such as chucks, vises, 


heads, etc., are kept in the toolroom, and 
a full line of lathe, planer and shaper tools 
is also kept there, everything being issued 


on check. 


After a three weeks’ sojourn there | 
handed in my checks and wandered up the 
State into the shops of the Hendey Ma 
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chine Company, and I want to say here 
that the reputation that these people have 
is well The shops are of the 
latest construction and well lighted. The 
work is made to standard gages and every- 
thing is systematized. All lathe parts, such 
as patent gear tail- 
stocks, carriages, etc., are built in lots of 


deserved. 


boxes, headstocks, 


twenty-four. They have a great many in- 
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but the Hendey Machine Company reverse 
this practice, and bolt the column of the 
miller, which has been scraped to a tem- 
plet, to the bed of the machine or fixture. 
This has been accurately planed, and is 
provided with three boring bars, with feed- 
ing and driving mechanism, the bearings 
for the bars being located to correspond 
to the holes to be bored. After the work 
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FIG. 33. TOOLROOM CASES. 


teresting special tools and fixtures; one of 
these fixtures is shown in Fig. 34. This is 
an ingenious device for boring headstocks 
and tailstocks. Each size of headstock has 
a separate fixture (which also answers for 
the tailstock), which is bolted securely to 
a base. In boring out the headstock, both 


the spindle and back gear bearing are done 








End View 


ing Driving Gpars 
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FIG. 34. BORING 
in one operation. Another fixture, which 


must have cost considerable, bores out 
simultaneously the bearings for the spindle, 
back gear shaft and overhanging arm in 
Nearly all milling 

bolt a_ fixture 


against the column of the machine, with 


their milling machines. 


machine manufacturers 


provisions in this fixture for carrying the 


bars and for driving and feeding them, 


FIXTU 


is once set correctly it is absolutely im- 
possible for any of the bearings to be out 
with each other or with the 
To sketch this bor- 


of alinement 
column of the miller. 
ing machine out properly would be a diffi- 
cult task, but I think the above description 
will give an idea of the arrangement. 
Another clever device in this shop is a 







RE FOR HEADSTOCKS 
rack cutter which has been manufactured 
out of one of the Hendey shapers. An 
extra head is attached to the machine and 
arranged to carry a-‘suitably formed mill- 
ing cutter and gearing for driving it. The 
rest of the machine is arranged the same 
as an automatic cutter, mechanism 
being provided for automatic feeding, re- 
turn and spacing. 


gear 
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A very novel method is employed for 
scraping their lathe beds. The carriage 
and bed are scraped to a bearing with a 
false headstock clamped to the bed in its 
proper position. For they have discovered 
that matter well the 
scraped, the clamping of the same to the 
bed will spring it. In fact the writer had 
the same experience at one time while an 
inches 


no how head is 


large as 30 
the 


inspector—lathes as 
being sprung 
clamping bolts. 

They have in the engine-room at the 
Hendey shops a safety stop which is con- 


swing by headstock 


nected with push-buttons located at various 
points about the place. When a button is 
pushed a bell in the engine-room rings and 
the engine stops immediately. This is an 
excellent arrangement for preventing seri- 
ous accidents. 





Echoes from the Oil Country. 


TALLOW AS AN ENGINE AND PUMP LUBRI- 
CANT. 
In going around among the various 


pumps and steam engines that fell to my 
lot in the earlier days, one of the first 
things that made an impression on me— 
I might almost call it an indelible impres- 
sion in some cases, so hard did it stick 
to my clothes—was the varying amount of 
dirt that I 


examinations of the steam cylinders. Some 


accumulated while making 
were hard and shiny, while others were 
soft and smeary, looking as though lubri- 
cated with a mixture of printers’ ink and 
coal tar. Those that 
bored were oftener of the latter kind 
and I l 


entirely 


came in to be re 


In those days regret to say 


past in some 


the days are not 


places and with some people—a_ tallow 


cup was the usual lubricator. Sometimes 
a little 


hand, 


oil, of any convenient kind at 


was also put into the tallow cup, 
and occasionally some more advanced en 
gine runner would try to do without the 
tallow; lots of them did without either oil 
or tallow. In either case the results were, 
sooner or later, in favor of the job shop 
man. Indeed his own practice was not al- 
ways in advance of his neighbor’s 

In one little place the shop was run by a 
small upright engine. This engine was 
entirely innocent of any intention of acting 
as an example of advanced practice, and 
was without any means of getting a lubri- 
cant of any kind into the cylinder. Being 
upright, this did not matter much, until 
one day the rings went to pieces after 
having worn so as to be not very good. 

Here was an emergency. Lots of work, 
customers waiting, money scarce. Time 
in this case was the essence of things, in- 
deed. It did not take long to get that 
piston head out and a solid ring of babbitt 
metal run into the ring space and, with 
the largest man in the place as motive 
power directly attached to the lathe belt, 
that it would just 
This the 


in the center and not as 


to turn it down so 


crowd into the cylinder. left 


head quite loose 
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good as a good set of snap rings would 
have made it, but as the old head took 
the old three-ring packing, 
meant a new head as well as rings. 
for after 
evening, and would have to wait, as 


rings 
That 
some 


snap 
would be a job supper 
what 
was now wanted was motion much more 
than the greatest economy. 

The speed of this engine was governed 
by the boy who acted as engineer and fire- 
man, and ran a lathe 
looked after the machinery generally. One 
of the things he rather prided himself on 
was the ability to keep the engine going 
to suit the most important job under way 
at the time, and he would often go and 
give the throttle a slight turn one way or 
the other to have the speed just right, 
when no one else had noticed any varia 
tion. 

This running with a head made largely 


incidentally and 


of babbitt was a new thing to him, and he 
watched with interest. Everything started 
off nicely, and he had concluded that bab 
bitt was pretty nice stuff to have around 
for engine repairs, when the engine began 
to slow up, and he sprang for the throttle 
and shut off steam, looking around to see 
if someone was getting pulled into a ma 
chine somewhere, or whether someone had 
over-estimated the amount of cut that en- 
gine would pull. Everything around the 
shop appeared as usual, and steam was 
turned on again. In a few minutes the 
engine slowed again and was again shut 
down, and a walk was taken around the 
shop, but everything was in proper shape 
Again the engine was started and the boy 
On his 


down 


went down to fire up the boiler. 
way back things began to slow 
again, : could 
throttle the engine stopped, giving several 
groans as it made the last turns. 

That head had expanded enough t 
stick good and hard. After standing still 
was no trouble to start 


and before he reach _ the 


a few minutes it 
again, but a very few minutes’ running 
was enough to show signs of trouble 

A ratchet drill was rigged up and a 
hole was drilled in the top of the cylinder 
The steam was left turned on enough t 
blow the chips out as the drill cut through. 
\s this engine had the cylinder below and 
the wheels above, you can readily see why 
the cylinder head was not removed to drill 
this hole. When the hole 
was tapped with a pipe tap and a lubri 
This lubricator 
fellows that 


was drilled it 


screwed in. 
those 


cator was 


was one of common 
was very generous when full, being the 
same kind that for tallow. <A 


small globe valve on the side could be 


was used 


closed and the cup filled while steam was 
on the cylinder. 

When this lubricator was in place and 
a liberal allowance of oil was run into the 
cylinder, things ran very well for a time, 
but if the boy did not guess right in open 
ing the valve for feed, or if the steam had 
to be run up and the engine speeded up, 


there was trouble. Only by constant at 


tention was that engine kept going until 
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a new head with could be 
made. It took 
the lubricator cover off and some oil in in 


from stopping 


snap rings 


very quick work to get 
time to keep the engine 
after it had begun to slow down, but shut 
ting the steam nearly off would help t 
do the trick. A lump of tallow served its 
purpose in this place, as it seemed to last 
longer on the babbitt than oil did. 

One of the things observed when tal 
low was used as a cylinder lubricant was 
the way it would work into a piston head 
with the 


balls in connection 


first 


form 
The 


were when I was repairing a sawmill en 


and 
rust. ones I recollect seeing 
gine, and I called the engineer's attention 
to them as an evidence that someone had 
been very careless in putting that head to 
It was the old style head with 


follower 


gether. 


spider, and three-ring packing. 
I was rather skeptical when he told me 


balls looked like 


grew in the head. Breaking them with a 


those (they marbles ) 
hammer showed they were some sort of a 
peculiar formation entirely different from 
any marbles I had ever played with 

found 
they do considerable damage 
Indeed, I 


worn so badly as to be worthless, and in 


I have often them since, and 


sometimes 
to the heads. have seen heads 
was worn 


That 


they were caused by the action of tallow 


one case I recollect where a hole 
through the end of a head by them. 
on iron I believe, as I never found any in 


heads where tallow was not used, although 


they were not found in all heads where it 


was. A loose jointed, poorly put up head 
did not seem so apt to have them as on 
that was well made, and I have found 


By solid heads | 
They had 


cl sed by 


them in old solid heads 


mean those cast in one piece. 


a core space inside which was 


three pipe plugs which were screwed in 
solid after the core sand was cleaned out 


the All the 


chance for anything to get into such heads 


and head put on the rod 


would be by leaking through by the plugs 


While tallow made us quite a lot of 
work in one way or another, I always 
did what I could to discourage its uss 


as a cylinder lubricant, but sometimes 


with very indifferent success. Among our 
regular customers was a refining company 
and one of our duties was to answer all 


When the ben- 


calls from them promptly 


rine tank is full and the benzine pump 
goes on a strike they want a man, and 
want him at once. Their patience is not 
very great when the agitator is full and 


the blowing pump or the acid pump get 


to thinking it is time for a day off, whil 


to have the tar pump refuse to start when 


the tar still is on fire is more than a straw 
tending to break the camel’s back 

Of course, all these things are prevent 
able. and of course the man who comes 
up to fix things should be able to have 
things go in spite of any stupidity on the 
part of those who handle them between 
times, and of course all this is rubbed int 
him pretty hard whenever he does come 
up 
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One of the hard things to get some pe 
that 
lubricant 


ple to see 1s “circumstances alt 


cases,” \ that never gave a1 
trouble with a pump with tlywheels and 
plain slide valve can do all sorts of trick 


lots 


little crooked ports and passages that mus 


with a direct-acting pump with 


be kept clean, and I soon found that muc!l 


of my work was finding which of the 
ports were closed and devising ways 
open them 

In hunting down the trouble with tl 


refining company, I found that all the 


cylinder lubricant was taken from a barr: 


of mixture put together by the “treate: 


who also acted as works manager. Ju 


what this mixture was no one was allowed 


to find out It was a secret To thin 
that it cid not possess remarkable qual 
ties was heresy To condemn it showed 


gnorance of the true 
skill 


a lamentable action 


1 


1¢ 
of oils and of the and ability of th 


comp under. 


I had been around enough on outsid 


work so that I understood some of th« 

things reasonably well, and would hav 
had very little to sav on the subject 11 
it hadn't been that the abominable cor 
glomeration (it takes big words to de 
scribe that mixture) produced results tl 

were blamed on me. On several occasio1 


called attention to tl 


found 


I very emphatically 


condition in which I things and 
tried to show the man in charge that dif 


ferent oil should be used if he expected 


his roubl to p 
If it | d been only the quest n ot ¢ 
there would not have been any troub! 


where he prided hin 


self on | superior knowledge in bei 
able to ( ch a mixture, and my pe 
Suasiveness was not sufhcient to get hin 
vo back on his hobby It is needle 
say he was not an educated man, althoug 
he knew | bout refining oil 

It isn’t very funny to walk a few mil 
under a_ blazing un just to go into 
room filled with oil fumes and tear apart 
1 hot pump and try to work a piece of 
wire through all the ways the steam should 
go. It isn’t much funnier, either, to mal 


the same trip with the thermometer show 


and the 


and all for the 


ing 20 below zero wind cuttings 
the life out, 


The night the tar 


same purpo 


still got on fire every 


thing was snapping cold. The fire did 
not amount to much, but in trying to pump 
the tar out the tar pump refused to worl 
and early the next morning the owr 
came in, very much excited. The pictur 
of what might have been in case the fi 
had been large was held up and we wet 
give ile nd that that pump mt 
worl 

When I got to the refinery my friend 
the manager gave me another dose of th 
same kind Again, I opened up my fu 
b ter ot det n of ] S m eTa 
mixture in the barrel. It was like going 
up against armor plate with a shotgur 

I we \\ e the pump was, t 
off tl valve « ( cleaned out a sp 
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about 4% inch square (I knew just where 
to look on each pump by this time), put 
the cover back on, started the pump up 
ard left it with the man who ran it and 
started back. Time at works less than 
five minutes. 

The manager was not in the room when 
I started, the pump having been stopped 
by one of the men outside, but he came 
after me as I started away. 

“Hold minute, here 
want to see you,” he called as he saw I 
“T want to know 
You've had to 

That doesn't 
take 
There’s no use trying 
to blame it on that oil, I’ve used that for 
years.” So had, at first with 
pressure steam, but gradually with higher 
and higher pressure until now it was about 


on a see now, I 
was headed for home. 


just what is the matter. 
come up here pretty often. 
matter so much, but we can’t any 


chances of a fire. 


he low- 


100 pounds. 

“You know you always speak of a pump 
as ‘she.’ Well, they like to have a man 
that 
pet 


understands them come around and 
little. 
a little attention, just as other ladies do. 


them a They like to receive 


You mind how the witches used to come 
He nodded. 


“You don’t find so many in this country, 


around in the old country ?” 


but you have one around here that puts 
all sorts of notions into these pumps. It 
in the main 
pump-house, and I blame you for being its 
father.’ And I walked off followed by 
some remarks far from complimentary. 

I wish I could say that he used a differ- 
ent lubricant and was happy ever after- 
ward and never had any trouble with any 
of his pumps. I am not sure of his present 
practice, but the last I heard he still had 
great faith in his mixtures. 


W. OSBorNE. 


lives over there in a barrel 





The Morse Chain for Heavy Duty. 


Most bicycle riders are familiar with the 
Morse chain as applied to that machine, 
and show a new departure by the 
Morse Chain Company, of Trumans 
burg, N. Y., in adapting the same principle 
of construction to chains for heavy work 

The Morse chain differs from others in 
that there is no sliding journal or 
action in the joints. 
chain at the joints is by a rolling pivot, 
and the leading claim made for the chain 
is that as this pivot is without sliding fric 
tion it 


we 


pivot 
The bending of the 


is practically without wear, and 
consequently the chain retains its length 
and pitch under prolonged use. 

The construction will be most apparent 
from Fig. 1. Inserted in one end of the 
link are the hardened steel cross pieces or 
bolsters aaa, while in the other end are 
the hardened rolling fulcrum pieces bb b. 

In the bending of the chain around the 
sprocket these pieces roll or rock upon one 
another, but do not slide. The contact of 
the pieces with each other on this fulerum 
the 


By a 


while 


surface takes place, however, 
the 
beautiful piece of ingenuity the surface in 


chain is on sprocket only 
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contact is largely increased as soon as the 
chain is straightened by the pull when 
leaving the sprocket. Alongside the ful- 
crum surface is a flat surface c, which is 
made that when the chain becomes 
straight the contact is on th.s substantial 
surface. Moreover, not only is the sur- 
face of contact much increased by this de- 
vice, but the flat surfaces under heavy 
compression obviously act to prevent vi- 
bration of the chain. Another feature of 


so 


y 
Pt ” /\ 
- Mw Y¥ \NY/ 
(4 \\ ) | YE 
VA ; a 7 d 


~ e | 


Driver 








DIAGRAM OF MORSE 


FIG, I. 


this form of joint is that the length of 
bearing is the entire width of the chain 
less the outside links, whereas with pin- 
jointed chains the length of bearing in 
each direction is necessarily but one-half 
the width of the chain. 

When a link enters the sprocket another 
highly interesting and action 
takes place. The compensating angular 
toothed sprocket which provides for mi- 
crometric variations in the pitch is used 


favorable 
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the manner in which the chain is kept in 
position sidewise on the sprockets. The 
sprockets have no flanges, but the central 


links are made to project beyond the 
others, these projections running in 
grooves turned in the sprockets. The 


sprockets may thus be but a trifle wider 
than the chain. 

Fig. 3 shows a set of power-driven con- 
denser pumps in the Westinghouse Air 
Brake Works, which were formerly driven 
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CHAIN FOR HEAVY DUTY. 


and 48 inches 


tace. 


by a pair of gears of 12 
diameter respectively by 5 inches 
The gears were removed on account of 
objectionable noise and the chain drive 
substituted. The sprockets are but one- 
half the diameter of the gears, but the 
faces were increased to 6 inches. The 
maximum pull on these chains is over 
10,000 pounds. In other cases the chains 
have been driven up to speeds of 2,000 
feet per minute. They are made in vari- 

















FIG, 2. VIEW OF 
with this chain and, because of this, fair 
contact between every link and its sprocket 
tooth is insured, and each link which is in 
engagement carries its share of the load. 
The result of this is that the load on the 
joints is progressively relieved after the 
engaging position d is passed. In other 
words the fulcrum surface is subjected to 
the full pressure due to the load only dur- 
ing the time in which it is passing from 
position d to position e. 

Fig. 2 is from a photograph of a piece 
of chain with parts of two links removed, 
and shows the bolster and fulcrum pieces 
in position 


This illustration also shows 


COMPLETED CHAIN. 


ous pitches capable of carrying from 120 
to 500 pounds working load per inch of 
width. 





Casting Car Journal Bearings. 
BY C. VICKERS. 

Car journal bearings, or car brasses, as 
they are generally called for short, are 
an important part of the car equipment, as 
upon their anti-friction qualities may de- 
pend the safety of the train. These bear- 
ings are made of brass or bronze, and are 
lined with a white metal. They vary in 
weight from 9 to 25 pounds each when 


“filled.” the lining metal being sold with 
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the brass at the same price. It is bought 
back, when worn out, as scrap, at the price 
of the brass, consequently shrewd manu- 
facturers used to hollow out the bearings 
as much as possible, and many tricks were 
resorted to, in order to work in the cheap- 
When the 
bearings were returned as scrap the lining 
had largely disappeared, so that such scrap 
being mostly brass the makers could afford 
to pay the same price per pound for it as 


er white alloy in place of brass. 


they received for the new bearing. Such 
bearings were known as shells, and are 
still although 


been largely supplanted by 


manufactured, they have 


the “solids,” 
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ing wears away, the tops of the ribs are 
that 
composed of brass and white metal alter 


exposed, and thereafter bearing is 
nated. 

The same result is accomplished in an 
other type of shell by dovetailed cavities 
in the bearing; these are produced by suit- 
able cores arranged in such a manner that 
the bearing before lining bears a close re 
semblance to a union jack. The bearing 
being lined, these cavities are filled with 
white metal the as the 
ribbed shell, with the difference that the 
white metal is more firmly held by the 
dovetailing. 


with same result 


There are many other types 
\ YI 





i 


FIG 
which have a smooth bearing without any « 
holes or cavities, They are bored in a 
| 


boring mill, 


of babbitt. which is retained by soldering 


and then lined witha thin coat b 


that 


It is then rammed 


placed under its edge, raising it to 


hight above the board 


with sand, and inverted. By placing the 
sticks under the nowel before ramming, 
the patterns are raised inch above the 
joint of the flask. The object is to Jessen 
the amount of hanging sand over the bear 
ings and decrease the liability to “bad 
lifts.” 


first flask, 


the 


When making the joint of the 
to 
to round off 


from which it is intended make 


match, care should be taken 


all 


down sufficiently deep at the beveled ends 


sand corners, and to carry the joint 


ot the patterns 








3. CHAIN DRIVE FOR CONDENSER 


if the shell, but the foregoing are typical 

Car brasses are generally cast with the 
earing in the cope, that being the easiest 
way of making them, Occasionally thre 


The “shell” is merely a shell of brass, the f the small and medium sizes are molded 
bearing of which is made to conform t one flask, but the best plan is to have 
the curve of the journal by the filling of the flasks of a size sufficient for two pa 
anti-friction metal; the object of the shell terns only 

is to provide a bearing whose surface is In hand molding, the first thing that 
composed of both brass and white metal. demands attention is the “match.” In 
With this end in view, one type of shell making this, the patterns are first placed 
has several ribs running obliquely from on a board with the bearing down, The 
side to side of the bearing After lining, wel being adjusted over the pattert 
these ribs are concealed, but when the lin trips of wood inch in t I 





For a permanent match, plaster of pa 
j na good 
n a temp , 
aka 
int f 1 W 
] ; } ; 
‘ l nowel 1 ed oft 
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ers ~~ f i off d +4) 
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so largely prevent a “drop out.” Very lit- 
tle finishing is done on these molds. After 
the match is finished, the patterns and “‘set 
gate” are placed thereon and the nowel is 
rammed with sand and rolled over, parting 
sand is sprinkled or dusted on and the 
cope is adjusted and rammed and then 
lifted off. The 
rapped and withdrawn. 
sand are puffed out of the mold, which is 
then closed and is ready for casting, no 


patterns are swabbed, 


Loose crumbs of 


flour being used thereon. 

Machine molding has superseded hand 
molding to a great extent in the manufac- 
ture of car brasses. The stripping plate 
machine is quite commonly used, and with 
good results. Two machines are neces- 
sary to form one mold, the nowel being 
made on one and the cope on the other, 
and the time required to make one mold 
with two men is about one minute. One 
man on the machine, making both copes 
and nowels, pouring off, cutting over his 
own sand and removing the castings as 
the helper shakes out, can accomplish as 
much as two molders making the same 
castings by hand and work no harder, so 
the advantage of machines for this class 
of work is apparent. One set of patterns 
will cecasionally serve for two different 
sizes of brasses. Thus the 4x7-inch pat- 
terns are used also for the 334x7-inch by 
simply changing the size figures on the 
backs of the patterns and boring out the 
castings to the required size. The strip- 
ping plates are avoided on another type 
of machine, which is provided with flask- 
lifting and rapping attachments. 

A convenient size of crucible for pour- 
ing car brasses is a “hundred,” which will 
hold 300 pounds of brass. This will cast 
from five flasks of the 5'%4x1o-inch solids 
to fifteen flasks of the 4%x8-inch shells, 
the average number of molds poured at 
one heat being twelve. 

The alloy used should be 
hard to wear well, and at the same time it 
the 
rough usage to which the 


sufficiently 


Inust possess strength requisite to 
withstand the 
journal bearing is subjected without break- 
ing, 


refrigerator cars are gencrally made of a 


Bearings for passenger coaches and 
good quality of bronze. Some companies 
specify the proportions of the alloy to be 
used for both brass and babbitt filling and 
test the castings by analysis, but the ma- 
jority of car brasses are largely composed 


of yellow brass. A mixture very often 
used consists of 50 per cent, yellow ingots 
and 50 per cent. car brass scrap. The yel- 


low ingots are obtained by melting down 
light-yellow scrap, which produces a much 
harder metal than a new mixture of cop- 
per and zine, and is therefore better adapt- 
ed to the purposes of a bearing, When 

melted 


should be 


in a crucible no smaller than size 300, and 


this scrap is used, it 
the metal must be kept at a low tempera- 
ture by frequently filling in more scrap as 
it melts down, the iron and other foreign 
matter being constantly removed from the 


top of the liquid metal by means of a 
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long-handled and perforated iron ladle. 
Each pot will hold from 700 to 800 pounds 
of metal, which is poured into ingot molds. 
These yellow ingots have no advantage in 
price over heavy yellow scrap. After the 
labor, the loss of metal and the cost of 
melting are figured the price of the ingots 
is about the same, but they are more con- 
venient to charge into the pots, and pro- 
duce a better mixed metal from having 
been twice melted. 

Car brasses are often tested by the 
sledge. A metal that is difficult to break, 
and the fracture of which is dense, with 
a whitish yellow color, is suitable for or- 
“New” mixtures, made 
from scrap copper, seldom exhibit these 
desirable characteristics, as there is apt 
to be a large amount of oxide present in 
the alloy. When broken, the fracture 
sometimes shows black patches of flaky 
dirt, the presence of which often causes 
honeycombing, or the spots may appear 
as thin flakes of metal separated from each 
other by a greenish dust. A second melt- 
ing, however, will greatly improve such 
alloys, and for this reason it pays to make 


dinary bearings, 


the ingots. 
A new metal for cheap brasses is the 
following: 


Pounds. 
SCTAD GOPDET...ccccccsccsess O 
DE iota athe et cess: Se 
RENN cts. pga Seb eicerie es 7 
Scrap Car Drasees: ....69..+-. 100 
Hard machinery scrap...... 50 
300 


After the castings are removed from the 
sand, the off and the 
brasses are tumbled, ground, and, if solids, 


gates are broken 
bored to size and then filled. This is ac- 
complished by swabbing the bored part 
of the bearing with zine chloride, which 
is allowed to dry then they are 
“tinned” by dipping into melted solder, tin 
and lead alloy, after which they are fitted 
to a form, clamped, and the anti-friction 
alloy is poured into the space between 


and 


bearing and form. 

Shells do not require boring or tinning, 
the lining being held in place by retaining 
strips cast on the upper edges of the bear- 
ing. 
composed of : 


A lining metal commonly used is 


Pounds. 
a aa 
PIO 5.56 back aces 20 
No. 2 (cheaper). Lead......... 80 
PMETAORT cis oesecae 
Sometimes pure lead is used, For pas 


senger journal bearings the following is 


good: 
Pounds 
Lead..... 145 
ES aired hee. haeeicd radio Re 40 
LO re 10 
Melt and run into ingots for use as 


“hardening.” For the alloy take 52 pounds 


of above “hardening” and 145 pounds of 


lead. 
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The Odd Arbitrator. 
In the Bulletin of the National Metal 


Trades’ Association, H. M. Leland, of 
Leland & Faulconer Manufacturing Com- 
pany, Detroit, discusses as follows a phase 
of the arbitration question: 

“In regard to the fifth arbitrator, the 
writer is even more firmly convinced that 
he would never yield to such an arrange- 
ment, regardless of how serious the con- 
sequences might be. If we investigate the 
methods and internal 
any eminently successful concern I believe 
we shall find, without exception, that they 
have gradually developed certain business 
methods and ways of handling their vari 
ous departments and certain methods or 
systems of manufacturing, and these sys 
tems and methods have built up a large 
and prosperous business, and by conform 
ing to these methods, which are equitable 
and legitimate, their eminent success has 
been attained. 

“Now imagine the absurdity of such a 
concern as this entering into an arrang: 


systems of almost 


ment by which some one man from the 
outside, who knows nothing of these sys 
tems or the reasons why they exist, how 
they have grown up or how imperative 
they are to the very life it may be of the 
business; imagine such a man, however 
honest or competent he may be (and many, 
many times, I regret to say, both qualities 
may be fairly 
alone, with no interest or responsibility 


questioned), solely and 
for the business, passing upon the ques- 
tion of whether these systems and meth 
ods which have built up this business shall 
be modified, transformed or wiped out 
entirely, and after a few hours’ delibera 
tion quietly deciding that all the plans and 
systems resulting from a lifetime of care 
ful thought and skillful application shail 
be destroyed simply because this man has 
been chosen fifth arbiter. 
is so illogical and suicidal that the writer 


The propositi nm 


is unable to see how any competent con 
cern who have given the matter a mo 
ment’s thought can entertain such a propo 
sition. And yet I regret to say that many 
manufacturers and employers are being in 
sidiously led along this dangerous road, 
and complications and precedents are be 
ing established which, I fear, will sorely 
trouble them in the days that are to come 
The concerns represented at 
Toronto have just been through this ex 


which we 


perience, and the agreement which they 
are now acting under with the men is, as 
I understand it, one of the results of this 


same absurd system (the fifth arbiter) 
which was worked upon them a year or 
two ago 

“In my judgment, the only arbitration 


(if it may be called arbitration) which any 
manufacturing concern can safely engage 
in, where shop methods, systems and the 
general conditions are to be passed upon, 
is a conference composed of an equal num 
ber from each side, such as the National 
Metal and National 


Founders’ often called 


Trades’ Association 


Association have 
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upon. Such a body may reach agreements 
and that are 
in a measure satisfactory to each of the 


modifications of conditions 
opposing parties, and both sides often go 
away from such a conference not only 
having received new light and holding a 
different opinion than the one held when 
together, but 
away entertaining a much 


they came they often g 


more whole- 
some opinion of the merits and justice of 
the other fellow’s side of the case. And if 
it is sometimes impossible to agree it is 
certainly better to disagree than it is to 
have an arbitrary decision made by one 
irresponsible man which may be very bur- 
densome, if it does not at times seriously 
and 


handicap or destroy an important 


prosperous manufacturing business 





Letters From Practical Men. 


Interchangeable Chucks. 
Editor American Machinist: 
I feel that an the 
interchangeability of chucks will be ac- 


article dealing with 


ceptable to many of your readers. There 


is often much delay in machine 


some 


through not being able to change 


shi ps, 


e to an 


the chucks readily from one lat 





other. Assuming that in a shop there are 
\ 
% 
in a Wack t A 
BUSHING THREADED TO FIT SPINDLE HOS! 


Makes, 


a number of 


variety of headstock 


there would be a 


spindles among the number differing in 


iength of screw, pitch and diameter. As 


suming that the largest lathe is reasonably 
1 


proportionate to the rest, we will 


take this 
as our standard, using the back-plate as 
a gage. Take pieces of stock, all the same 


diameter and large enough to allow for 


turning and threading to fit this plate, and 
thread so that 
each shall fit the lathe on which it is in- 


proceed to bore out and 


tended to be used. Then each piece should 
be turned on the outside and threaded on 
its own spindle to fit the back-plate of th 
standard chuck, It is then cut as shown 
at A for wrench. We shall need new back 
but these 


for themselves, as 


plates on many of the chucks, 


plates will soon pay 
the chucks can then be used on the largest 
or smallest lathe with equal facility, and 
each man will have a large range of chucks 
to work with, when formerly he had only 
one, MACHINIS1 


Birmingham, England 





How to do Neat, Straight Numbering and Letter. 
ing With Steel Stamps. 

Several years ago I had to do some very 

polished hard 


nice figuring on a highly 


d to 


The 


present a neat appearance when finished, 


rubber surface. numbering ha 


AMERICAN MACHINIST 


and to do so it must be stamped in a line, 
and each figure or number had to be put 
on the surface straight or perfectly verti 
not 
After having polished very highly 


cal, so as to look crooked when fin 
ished. 
the piece of hard rubber, about 20 inches 
long 
hours to do the polishing, 


by 8 inches wide, taking several 
the reader will 
what it would 


to make a slip on such a surface. 


When 


surface, it is very difficult to get a stamp 


no doubt appreciate mean 


stamping a very highly polished 


properly located, as the surface being very 


smooth, allows the stamp to slide very 
easily, sometimes causing scratching. It is 
customary, when stamping anything, first 


to set the stamp as close to the position as 


one can judge by the eye, then give the 


stamp a light blow with a suitable ham 
mer, in order to make a very faint impres 
sion, then raise the stamp to see whether 
or not the impression is in the right posi 
tion, and if it is, the stamp is then re 
placed in that position and given a blow 
letter the 


sufficient to make the number or 


desirable depth. By this method it is very 
easy to make a crooked impression at fir 
and also when replacing the stamp for tl 
final blow for finishing the lettet nun 
ber 


When the hard rubber was polished, | 


took a piece of thin blotting paper 

1-32 inch thick, and covered tl urfacs 
that I had to number with it. (This can 
be done by cementing or gluing at th 
corner, the olue or cement t be ich 
character that the same can be cleaned off 
the work afterwards without spotiing the 
polish or material.) After having fastened 
the blotting paper, I marked off the pla “eS 
where the stamping had to be done, als 
marking off the letter or number on the 
paper, so as not to make any mistake 
getting the wrong figure or number on at 
any place. This being done, I took my 
stamp in hand, made a slight impression 


in the blotting paper, ) 
to see if the impression was in the rig 
traight. If it was not 
replaced my _ stamp, 
impression to guide me in 
making the second impression, and so on 


until I had made the correct impression 


I then placed the stamp on the correct im 
p I 


pression and gave it a good blow, so as t 


cut through the paper, making an impr 

sion on the polished rubber surface. After 
doing each number, etc., in the above 
manner, I had a perfect impression of the 


tamping. I then removed the paper and 
used the impression as a guide for thi 
final stamping 


This I find to be the quickest, surest and 


safest met] of stamping anything that 
requires nea traight and quick number 
ng, a 1 pre inv 1? istake re] 1g 
he person of any doubts or nervous t 

n as to th come of the job. I wa 
puzzled some time before I devised tl 
method, as to how I could do a good jo 
of stamping without making any mistak 
or scratches on the work, and was sur 
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prised, when I tried this, to find with what 


ease and safety the stamping was don 
This method I would recommend to be 
used when machine stamping is too ex 


pensive, and for special work when hand 


stamping must be resorted to H. F 
Editor Machinist 


American 


Mr. Brandt's letter, at page 1271, rela 
tive to a method of stamping letters on 
metal and getting them in line to appear 


nicely, tempts me to give a method which 
I have used a good deal and which I think 
offers some advantages over his method 


or in fact any method I am acquainted 
with. The scheme consists simply in 
scribing a very ght ne with a blunt 
scriber or scratch-awl, so located as to he 
at the base or bottom of the letters to lx 
stamped 

In scribing the line a very slight burt 
thrown up on the metal, and it is tl 
burr which is used to cate the star 
which is held lightly in the fingers and 
slightly inclined or tipped toward the lin 
Rest the stamp lightly 1 1 WOTk t 
bove the line and gently slide down to th 
line When the bi teit l it will | 
distinctly, change the stamp to a vertu 
position and ke a light blow witl 
h mer \ft t ‘ ‘ 1 and 
ecn ft he ect v t] t or? 
er dept! i d nd wl I he bu 
raised by the t I 1 the ne 
n he ‘ Ve { \ ] 

s tl dy 
tage over Mr. Brandt's method having 
only two thing ) dle, tl 
ind the mp rT. H. M i 

N W () | 

Boring Jigs on the Miller 

Edit \met 1 Machi 

\t page 1114 Mr. Gold d he 
is method Oring on ng 
machu d wil [ « not dou but 
what t first re I Wa passed a 
right [ disagre W I when he ij 
that there 1 excu Lot i error ¢ 
over 0.0002 I! h b ( tel d ince 

In the fi plac t very eld 1 that 
1 mulling macl t lug « irbor will 
run within 0.0004 1 though of course 
this err ( b d for by turning 
tl irbor ( » measure hal 
way between the hig] d low side | 
the next p ery I men can fre d 
vernier ( is 0.0002 inch 

lr] n there tora go] \ 

tion p g the plugs and test 

mnad ‘ the ’ ¢ ret 1 ' 

the | t 0.0005 t 0.0007 

it 1s ¢ g prett [1 es where 

extrem ( d ed 

to get but considered 

good ge close that 
N {; ] } g ) 

the tab ( ( the right pP 

tion and thet tical le « 

knee tigl positior I g the | 

afte1 cet R i 0.0002 Tt 
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0.0004 inch on most machines, and here 
is a point I desire to emphasize strongly: 
Before starting to bore a jig on a milling 
machine, clean and oil the machine thor- 
oughly and adjust the gib screws so that 
the knee, saddle and table move with a 
little tension, not too much but a little, 
and don’t alter the gib screws again until 
the jig is bored. 

The holes should be bored to fit a plug 
smaller than the finished size and meas- 
ured before the finishing cut is made. Of 
course such jigs are inspected on a surface 
plate and there is quite apt to be a slight 
difference in measurements taken while 
the jig is clamped down solid and those 
taken afterwards on the plate. 

C. A. HARGRAVES. 





Shaping the Flask to Avoid Tucking. 


Editor American Machinist: 

I have received many good pointers from 
the writers in the AMERICAN MACHINIST, 
and I would be more than glad to be of any 
service to others. 

I have a flask, which I believe is new, 
for the molding of spur gears on stripping 
plate molding machines. We have experi- 
enced much trouble in getting good gears 
that were not “swelled” in the teeth, and in 
thinking of some way to overcome the 
trouble we hit upon the plan of making the 
drag with beveled sides, as shown in the 
sketch. The molders of the class we em- 
ploy to do that sort of work were apt to 
neglect the tucking somewhat. I could 
hardly blame them when I have seen their 
finger ends all cracked and bleeding from 
excessive tucking. 

The gear I have in mind is 3-pitch, with 
twenty-seven teeth, and we required about 
3,000 of these in a season of about three 
months, and the molder put up from forty- 
four to forty-eight of these for a day’s 
work. After making the flask as shown, 
the same man made _ sixty-four with 
considerable less loss, and he said that he 
would rather make sixty-four with the new 
flasks than forty-eight with the old ones, 
as no tucking was necessary. 
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SHAPING THE FLASK TO AVOID TUCKING. 


The sketch seems to me to need little 
explanation. The bevel should be carried 
about pattern, 
which in this case was 21% inches, and at 
the joint it should come as near the pat- 
tern as practicable. It will be readily seen 
that in ramming around the edge of the 
flask it will have a tendency to crowd the 
sand into the teeth and accomplish the 


1 


same result as tucking. 


inch higher than the 
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The flange on the joint was put there so 
that I might use our regular straight copes. 
Before trying this scheme I obtained the 
opinion of our foreman and several other 
good molders, and their opinions as a 
whole were not at all encouraging, as 
everyone said that it would not work; but 
I was just bull-headed enough to try it 
anyway, and I am not sorry that I did so. 
Another good scheme is to put one pin 
in the drag and one in the cope, and then 
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holding-down tackle. In the sectional 
view, Fig. 2, the holding-down arrange- 
ments are shown. A is a bar which is 
bedded at a sufficient depth into the floor 
to allow room for a bed of cinders, and 
on the top of the cinders about 5 or 6 
inches of sand are firmly rammed. The 
bar A and another similar bar are placed 
parallel to each other about 3 feet 6 inches 
apart, and on the top of these bars are laid 
plates. Any old tackle may be used for 








FIG. I. 


the drags may be used for copes, or vice 
versa, and the molder will not have to paw 
down a whole pile of flasks to find a cope, 
as I have seen some of our molders do. 
Geo. HALEY, Jr. 





Molding a Tank Cover. 
Editor American Machinist: 

Fig. 1 shows a circular tank cover, 9 
feet diameter and ™% inch thick. The 
whole plate is cast at one operation, but is 
divided by splitting plates, forming two 
castings. The weight of a cover plate 
complete is about 1,500 pounds. 

The mold is formed by sweeps, and the 
various pieces of pattern, the splitting 
flanges and the small branch shown in the 
section are bedded in as the mold is 
formed. 

When commencing on a job of this kind 
great care is necessary in arranging the 
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A TANK COVER CASTING, 


this purpose; old box parts or core plates 
answer very well. Hook bolts are placed 
into suitable staples cast into the ends of 
each bar. The bolts are firmly wedged 
up by placing wedges under the hooks in 
the bolts and wedging up the hooks tight 
against the staples. The bed tor the mold 
having been formed and the vent pipe V 
Fig. 2, placed in connection with the cin- 
der bed to ensure a free escape of the 
gases when the mold is cast, a spindle cen- 
ter is set and the spindle is fixed in a per- 


fectly vertical position by the use of a 
spirit level. 
The sweep which forms the bed on 


which the top part is rammed is now fixed 
and a firm bed which will stand the weight 
of the ramming up of the top without 
losing much of its shape is formed. Part- 
ing sand is sprinkled over the surface t 
secure a parting, and the top part is placed 
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in position. This is rammed up and after 
having been carefully staked it is lifted 
off the joint. The sweep which forms the 
bottom of the mold is now uscd, and after 


* 


afk 


AMERICAN MACHINIST 
for pouring, the main runner having 


enough gates to take metal into molds ten 
times the weight of this casting, but not 
too many to secure a casting of this kind 
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FIG. 2. SECTION OF MOLD. 
having worked the same around roughly free from cold shuts and other defects 
the whole of the bottom face of the mold common to light green sand castings. 
is vented into the cinder bed and the G. BUCHANAN. 


sweep is used to finish and give the true 
shape required. At this stage the various 
patterns are bedded into their respective 
places, and are in their turn withdrawn 
and the splitting plates are set and the 
top part is tried on, some pieces of soft 
clay being first placed on the face of the 








Which is the Best Trade for My Boy? 
Editor American Machinist: 

A short time ago a lady called at my 
home with her son, a young man eighteen 
years of age, to ask my advice as to the 
best trade for him to learn 














































































































mold, by which means the thickness of Said I: “I don’t know any question you 
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FIG. 3. MOLD READY FOR POURING 
metal is noted. The running gates are could ask me that would be more difficult 


tried when the top is tried on to note that 
the in-gates the 
down-gates. 


are in connection with 


Fig. 1 is a plan of the casting having 
the running gates attached. This method 


was found, after trying several others, t 
answer best for plates of such large 
eter and light metal. 

The plan, Fig. 3, gives the mold ready 


diam 


to answer, but I will try and answer it by 
at the trade and how it 
draw 


relating my start 


came about From this you can 
your own conclusion. 

“When I was eighteen years of age I 
left and started to for my 
father. I worked for him one year. The 


work was such as laborers do and required 


school work 


my presence constantly, but it was such 
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that I had some time to devote to study or 
Anything the 
chanical line caught my fancy, and I was 
continually making something in wood— 
windmills, wood engines, boats, One 
day I thought I would make a bird house, 
didn't 
want to spend my money (a nickel was 


work for myself. in me- 


etc 
but I was stuck for the lumber. | 
a lot of money to me then) for 


but tools, 
“About this time the 


anything 
nails, etc. 
ad- 


] 


boards 


opular way of 


vertising was by small printed 


These boards were nailed to barns, fences, 


etc.; the size of the boards was %x8x36 


inches. When I saw the man nailing the 
boards up it struck me at once where my 
com 


night, 


but the cats 


from; so 
bed 


some of the boards were missing 


boards would one 


when everyone was in 


“Well, I made the bird house, and it 
looked quite neat and mechanical. Nearby 
was a large manufacturing concern, and 
the superintendent was a friend of my 


father. He saw the bird house and, cal! 
ing my father, 
that bird house?’ 


he said, ‘John, who made 
Said my father, ‘Oh, the 
young fellow has been tinkering around 
the that, and I 
glad it’s out of the way.’ ‘Well,’ 
superintendent, ‘this is no place for that 
boy; I 


you see that he is ready. 


past two months at am 


said the 


will call for him to-morrow, and 

I will take him 

in to a shop where he will learn a good 

trade.’ 

trade that I knew nothing about; but after 
) 


That was how I got my start at a 


close attention and hard work I made a 
grand success, I am pleased to say. 
“Now, the superintendent picked out a 
trade that is a good one and which I was 
work and 


must 


fitted for, because he saw 
which the 
tell all this 
how it came about that I started at my 
trade. Had I the of 


father and others I would have learned a 


my 
advisor 
to 


my inclination, 


understand. I just show 


taken advice my 
trade which now would not give me a li\ 
ing if I followed it. 

“At the time I started.I had had a young 
friend of my age. We were constant com 
panions. He told his mother of my good 
fortune; she was much pleased and wished 


that her son could start with me, but she, 


being poor, could not let him start at the 
trade on account of the small pay. He 
started to work for a large furniture 


house, washing windows; to-day he is man 


ager for the company at $4,000 per year 
“The right man at the right trade is all 
the 


So you can see, 


right; but the right man at wrong 
trade is deserving of pity 
Mrs. that it is a difficult 
me to advise your boy the trade to learn 


D. E. M 


matter for 


” 


A Case of Chattering Cured. 
Editor Machinist : 


In the varied experience of the machine 


American 


shop in doing all sorts of jobs in all kinds 


of ways it is sometimes expedient to go 


back to rather primitive methods and de- 


vices. 


A circular disk of cast iron nearly 4 
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feet in diameter and about 3 inch thick, 
strengthened by a series of supporting 
ribs, had to be faced off. The require- 
were for as smooth a 
possible. The work was put on a lathe 
having the usual back gear and a geared 
face-plate. The usual form of facing tool 
was used, but it “chattered’” very badly. 
Other forms were tried, various angles of 
top cut, cutting edge and undercut were 
put in, but to no purpose. The bearings 
of the lathe were carefully examined and 


ments surface as 


set down as closely as practical to run, but 
still the work was far from what it should 
be. It had come to be the conviction of 
nearly everyone connected with or inter 
ested in the job that « heavier casting 
would have to be made, when one of the 
“old-timers” suggested throwing out all 
gearing and running a driving belt on the 
rim of the face-plate itself. The plan was 
tried and the job was done with no fur- 
ther trouble, and an excellent surface was 
produced. Almost of the 
tools previously tried would do fairly good 
Apparently the 


any numerous 
work with the belt drive. 
slight jar caused by the gears produced 
sufficient vibration in the thin plate to spoil 
the work. 
the use of the belt directly on the face- 
plate, thus bringing the power and the 


This feature was eliminated by 


resistance as closely together as possible. 
Fr. 
A Combination Square and Depth Gage. 
Editor American Machinist: 
I send herewith a sketch of a depth 





gage attachment to a combination square. 
The gage rod is made of %-inch Stubs 





teel and may be 6, 12, 18 or 24 inches 
long. The hole drilled in the square head 
to receive the rod is in such a position 

Clamp 
= :, | | 


r 














4 
ive 


COMBINATION 


American Machinist 
SQUARE AND DEPTH GAGE. 
that when the blade is removed the gage 
rod can be inserted without turning the 
The changing from square to 
depth gage is done in an instant. In the 
large square heads I use a graduated 3-16 
I also use this 


clamp nut. 


inch rod 12 inches long, 
rod for a marking gage, the whole thing 
making a very neat and useful combination 


tool. M. E. DuccANn. 





Drawing Strips of a Long Pattern Endwise. 
Editor American Machinist: 

The lathe bed pattern, as shown by Fig. 
1, had been sent in by a customer. It was 
a new pattern, and, not noticing anything 
amiss or unusual, the molder had got it 
and 
when he 


the central green-sand 
found that the 


rammed up, 


core removed, 
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strips would not come out, for the distance 
A was greater than B and the strip thus 
touched the other strip before it was clear 
of the corner A, Fig. 2. They didn’t know 
what to do, and finally decided to try to 
spring it out and trust to having a little 
mending up in an awkward place. When 


Mg A—+ k—-B- -—> 
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SECTION OF LATHE BED PATTERN 


[ arrived on the scene I asked ‘what's 
“Look how some fool of a pattern- 
I said, “It 
strikes me that the patternmaker knew 
what he was doing. If he had made those 
strips in two pieces instead of each in a 


up?” 
maker has made this pattern.” 


single piece, you’d have got them all over 
the shop.” ‘But we can’t get them out.” 
“How’s that?” ‘“They’re too wide to come 
“Well, why get them up?” “We 
“Ts that the only 
Why not get them 


“ 
can’t get them down.” 
way to get them out? 


out endways? Cut away the end of the 
mold, draw the strips, and then mend up 
That’s how the patternmaker in- 
He evidently under- 
that 
find that 


again. 
tended it to be done. 
stands a thing or 
As a general rule, we 


two you don't.” 


however 
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FIG, 2. SECTION OF MOLD, 
ingenious a patternmaker may be, it won't 
do for him to exercise his ingenuity, for 
the molder I’m 
speaking in a general sense only; he whom 
the cap fits only may wear it. Often have 


won't understand it. 


mold a 
from 


made to certain 
when a little the 
cut-and-dried methods in molding would 
have saved many a dollar both in the pat- 
tern-room and in the foundry itself. 

W. SHAw. 


I seen patterns 


way, departure 


FRANCIS 
Birmingham, England. 
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Dynamiting Scrap. 
Editor American Machinist: 

There is a plant located up a branch of 
the Pennsylvania Railroad near Monon- 
gahela City, Pa., that has a continual 
Fourth of July celebration of its own, and 
anyone within a mile or two of it hears 
nearly constant cannonading, and while 
an interesting place, yet it is shunned by 
ladies and timid persons generally. This 
plant is composed of two units or duplicate 
plants about one-eighth of a mile apart. 
At each place the power plant consists of 
a boiler and engine to run the shafting, 
and a twist drill grinder, alco a hoisting 
engine. The shafting has sheave pulleys 
on it, and out in the yard are a dozen or 
so portable drills, each one mounted on 
top of a casting or forging and held in 
place by a chain running around the 
piece. The drill is driven by a round 
belt from the shafting, and, 
ing self-feeding, all the operator has to 


line be- 
do is to pour on the lubricating compound 
and smoke. 
flawed or condemned material, either cast 
steel that has cooled off in ladles, 
and the object of drilling the holes is to 


The article being drilled is 
iron or 
insert dynamite to break them up into 
convenient sizes for easy remelting. 
When I was there they were breaking 
steel. They drill a row of 1'%4-inch holes, 
about 8 inches apart, across the face of a 
nickle steel ingot (that was intended for 
armor plate) and about 
and then by means of a jib crane lower 
the piece into a pit about 18 feet square, 
dug in the ground 12 feet deep and lined 
with oak timber 2 feet thick. After lower- 
ing it the dynamite is put in each hole, 


16 inches dee Pp, 


tamped tight with clay and six or eight 
shots are all fired at once by means of an 
electric battery. Before firing the shot 
they cover the top of the pit with a rail- 
road iron cover bolted together to prevent 
flying particles of iron or The 
“boss” blows the steam whisile like a fire 


steel. 


alarm, looks around the place to see that 
all are out of danger, gives a shout of 
the button, and 
would think a brick was thrown against 
each side of your head at once. 

After raising the cover they sometimes 
find the cracked, and 
ingots of nickel steel have withstood six 
of these terrible shots before breaking. 
They use twist drills to drill the holes, 
and the boss has to swedge out the drills 


warning, touches you 


steel is not even 


and temper them often, as the clearance is 
soon worn off in drilling holes so deep, 
and as the drillers are generally “‘Dagos,” 
you can imagine that he has troubles of 
his own. The engineer operates the hoist- 
ing engine, fires the boiler, oils the drill 
presses and grinds the drills on a drill 
grinder. It is rather amusing, 
first approach the plant, to 
drill presses perched up on what look like 


when you 


see the dozen 


rough stones, and some even in a flat car 
on the railroad siding, all drilling holes at 
various angles. 


The company has all it can do, and 
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months of work ahead, and will break up 
anything you may send them, into any 
size of scrap, charging for it by the ton 
of broken material. I had a 12-foot fly- 
wheel, with a rim 6x8 inches, solid, to 
break up, and after visiting this plant and 
seeing the effects of dynamite, I tried this 
We 


blocks, 


method of reducing it to cupola size. 


first lai the wheel on wooden 
made some mud balls like you use for bab 
bitting with, placed one-fourth of a stick 
of dynamite on the top side of the casting, 
put a the 
dynamite, covered it with clay, leaving the 

After the 
and it 


“cap” and 8 inches of fuse in 
fuse projecting, lit it and ran 
the 
took three-quarters of an hour to break 


report rim was broken, just 


none of them 
“dr p” 


would have done it as quickly, if we had 


this entire rim into pieces, 


over 18 inches. I do not think a 


one, and I give this information for some 


fellow 
scrap and want to break it cheaply 


founders who have purchased 


and 
Of course there is some noise con 


this, 


well. 


nected with also danger—not from 
flying metal so much as from premature 
explosion—but with good fuse and cart 


no harm will result MONONGAHELA 


Holding Work With a Magnet. 
Editor American Machinist: 

Having a great many small steel punch- 
ings which are plated and then buffed, it 
was found that being so small it became 
necessary to make a jig for holding them 
the wheel. <A 
itself as being the proper thing in this case 


against magnet suggested 
and, accordingly, a piece of tool steel was 
found in the scrap pile having the shape 
of a horseshoe coming out of a transformer 
core die, and its poles shaped out so that 
the piece would fit therein. The steel was 
then hardened and drawn to a straw color 





| 
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WITH A MAGNET. 





HOLDING WORK 


and magnetized by placing in contact with 
a powerful electro-magnet. 

The device worked very satisfactorily, 
and we are expecting to utilize the prin- 
ciple for other small steel pieces. 


GeEorRGE DRACHUS. 





Supports for Tool Work. 
Editor American Machinist : 

Many devices so familiar in some shops 
as to be taken as a matter of course may 
in other places be looked upon as novelties, 
by the younger members of the trade at 
least, and it may be that the accompany 
ing sketches show ideas of this class. 

Fig. 1 shows a support, for delicate or 


accurate work, that is better than the jack 
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screw or wedge. It consists essentially of 
a pin, perhaps 34 inch in diameter, having 
a hole drilled longitudinally from the lower 
end to about the head. A V-shaped groove 
is cut the the head 
and into the drill hole, the groove having 
an included angle of about 60 degrees and 


from lower end to 


taking the point of a special set-screw 


| } 


ne, 
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the same time one is conscious of the trou- 
ble them 
for reference. 


to be encountered when using 
I have arrived at a method 
of keeping the papers half way between the 
one just described and those nicely bound 
volumes that you give away for $5.00. 
First 


or jig with six holes 


make a small sheet-iron templet 


and three legs turned 

















SUPPORTS 
tapped into the base block, It is evident 
that this screw will expand the pin when 
set against it, and hold it where required 
The head of the pin offers an easy means 
witn the 


of lifting the pin into contact 

work. The hole should be of rather large 
diameter to allow the pin to spring open 
easily and the screw should bear heavily 


near the outer edge of the groove for the 
Same reason. 


Fig. 2 shows another form of a device 


for the same purpose, It is simply a pin 


with a head as before secured in the de 


sired position by a binding screw which 


closes the split block, as shown. In either 
device it is essential to have a good hole 
in the block and a good fit for the pin if 
maximum holding power and ease of tight 
Any suitable block for 
the base may be used, or the pin may often 


for 


ening are desired 


be incorporated in a fixture holding 
the work. 


be the more useful, as it is often desirable 


In the latter case Fig. 1 may 


cut cannot 
With 


te ndency 


to put a support where a saw 


be made or is wanted. either 
of these 


found in 


not 
devices the springing 


jack-screws and wedges 1s 


avoided. F 





Filing the ‘American Machinist '’—Handle for a 
Needle—Tap to Hold a Scale. 
Editor American Machinist: 
The 


humble opinion too good a paper to 


AMERICAN MACHINIST is in my 
give 
away as soon as it 1s read, and a nuisance 
the 


around the house loose, to be finally piled 


when numbers are allowed to lie 


up in some out-of-the-way place, in per- 
haps anything but their regular order; yet 
even such a condition yields the satisfaction 
of knowing all there,” while at 


“they are 


FOR 
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Fit 

TOOL WORK 
down, as shown in Fig. 1 \fter having 
torn off the ‘‘ads.,” clamp about eight num 
bers at a time, with the templet on top to 
a board, using the lugs as stops to locate 
the templet, and also to keep the numbers 
in place. Then, with a brace or in a drill 


] 


drill the six 'g-inch holes throug! 


press, 
all the numbers thus clamped, and tie them 


i 


¢ = 


< f \ 0 © ¢ 
—_—_ > ’ 
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FIG F im a W nist 
FILING THE “MACHINIST’—HANDLE FOR 
NEEDLE—HOLDING A SCALI 


together, as shown in Fig. 2, with strong 
string or wire in half-yearly bundles with 
the index on top of the first number. When 


done this way they stand nicely on edge 
and can be handled 
well-bound book 


as conveniently as a 


We have read before in these pages that 
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an ordinary sewing needle makes a first- 
class and cheap scriber for fine work, but 
for a deep hole, as in die work, it lacks a 
handle and stiffness. A good way to pro- 
vide for these is by taking a piece of 3-16 
inch brass wire about 4 inches long and 
drill a hole in the end large enough for the 
needle to drop part way in and then to 
solder the two together. If things in the 
shop are at all handy it is but a moment’s 
work to replace a needle and the holder 
will last forever. See Fig. 3. 

Everyone who has done nice laying out 
knows how the straight-edge slides about 
just when you are ready to scratch a line, 
and how often that simple job takes two 


D 
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tion, but that it is made in such a manner 
that the barrel A can slide up or down in 
the slot in the beam B when the thumb- 
nut E is left loose. The locking device at 
the left of the barrel makes the tool either 
adjustable or positive. The scale G, at the 
right of the barrel, makes the tool a ready 
reckoner ; for example, if a man is drilling 
a hole to a given depth and cannot see the 
bottom of the gage, he can set the needle 
D to the required depth and lock clamp 
screw C, leaving lock-nut E loose; then, 
if the hole is too shallow, the barrel A 
will slide up the beam and the scale will 
show how much stock is yet to be taken 
out. 

After you once set the needle D and 























Fig. 3 


A DEPTH 


pairs of hands. This trouble can be quickly 
overcome by taking a piece of electrician’s 
tape and wrapping it once tightly around 
your scale lengthwise, so that it will still 
leave half the graduations in view, Fig. 4. 
If the scale is a short one, a rubber band 
does better still. Then only the slightest 
pressure is required to keep the thing 
exactly where you want it. 
Witrrip J. THoMPsoNn. 





A Depth Gage. 
Editor American Machinist: 

This gage is designed for tool-makers, 
die-makers and machinists. If you study 
Fig. 1 carefully, you will see that the tool 
is not of the ordinary depth gage construc- 


Fig. 2 
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GAGE, 


clamp it with screw C, the depth measure- 
ment is not changed by the movement of 
barrel A on the beam, for, when the barrel 
is pressed back in place, the needle is re- 
turned to its original position. Referring 
to Fig. 2, you will see that the edge of the 
beam is round, as at K, making only one 
point from which the proper depth of the 
hole can be gotten. On the average depth 
gage this edge is flat and if you tilt the 
beam you increase the measurement, but 
with that tool the error is obviated. In this 
view, F is a button head screw slotted to 
fit the slot H in the beam, and J is a 
washer under thumb-nut E and overlock- 
ing arm L. 

Figs. 3, 4, 5 and 6 show in detail the 
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most important parts of the tool. The 
slot J, in Fig. 3, controls the action of 
barrel A. Figs. 5 and 6 show the spring 
collet and the special screw for clamping 
the needle D in the barrel, This, I think, 
is a tool that fills a long-felt want. 

Wm. J. SHarp. 





Improved “ Morphidites.”’ 
Editor American Machinist : 

I find it very unhandy and unmechanical 
to draw a line or locate a center with the 
ordinary centering caliper. The sketch 
shows, with a slight improvement, the or- 
dinary “‘morphidite” caliper. A notch is 
filed in the bent leg which forms a guide 
and rest when marking or laying out work 


Notch 
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IMPROVED “‘MORPHIDITES.” 
from a corner. A number of my fellow 
workmen have fixed calipers in this way 
and say they could not now work without 
them. MAcHINIST. 





Steel Frames Instead of Wood Slip-overs for 
Snap Flask Work. 


Editor American Machinist: 

One of the objections to snap flask work 
is the rapid destruction of the wood slip- 
over frames. Four months ago we tried 
a new wrinkle in this which has 
proved so successful all around that I 
thought it might prove of interest to some 
of the foundry readers of the AMERICAN 
MACHINIST. 

For a snap flask 6 inches deep, 11 inches 
wide, 14 inches long, 2-inch cope, 4-inch 
nowel, make of 1-16 inch thick soft steel, 
4 inches deep 11 inches wide outside and 
14 inches long outside, as many frames as 
you want molds, Bend at the four corners 
and rivet together. 

After placing the pattern on the face- 
board next place on your steel frame, now 
Ram 


line 


put on your snap flask, nowel part. 
up, place on bottom board; turn over, fin- 
ish the mold and remove the snap, leaving 
the steel frame right on just where you 
need it without any further work or trou- 
ble. When most of the mold lies in the 
cope, place the frame on the cope side 
instead of the nowel, and you don't have 
to worry about slip-overs, or have them 
made every few days, or lose a rush job 
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from a run out. Four months’ use of 
these frames has proved that they are 
cheaper than wood, being indestructible, 
and, besides, we now get 20 per cent. more 
good castings in the bargain—and the first 
cost is all. We have discarded all wooden 
frames and now use nothing but sheet 
metal. They can also be made of cast 
iron, about 14 inch thick, but after several 
trials we chose sheet metal on account of 
lightness. C. NEIL. 





Fastening Boring Cutters. 
Editor American Machinist: 
The boring bar and cutter and also the 
cutter boring and turning chuck here 
shown are not presented as strictly new, 
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FIG. I. FASTENING CUTTER IN BORING BAR. 


although they may be new to some of 
your readers, especially the manner of 
holding the cutter in the bar, Fig. 1. The 
boring bar is slotted in the usual way to 
receive the cutters. At right angle to 
and at the front or cutting edge of the 
cutter a cross slot is made in the bar for 
a taper key. The key has a bearing on 
the cutter at A and the cutter bears at B 
and C. This is as it should be, for when 
the key is driven parallel with cutter, as 
usually done, unless it is a good fit the cut- 
ter leaves its seat in the bar (on one side) 
and trouble begins. 

Fig. 2 shows a cutter boring and turning 
joe >) 
x 


Fit to 
Lathe Spindle 








FIG. 2, FASTENING Cl 


I think it will be readily under- 
A piece 


chuck. 
stood without much explanation. 
of cast iron of proper dimensions is bored 
and threaded to suit the lathe spindle. 
A slot is made central: end across the 
outer end to receive the cutter, which is 
held in place by set-screws, as shown. A 
hole should be drilled at D for removing 
the chuck from the lathe spindle. The 
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center of the cutter is slightly cut away 
to give the bearing at BC, as in Fig. 1. 
Of course a chuck should be made for each 
thickness of steel used. In making these 
cutters I first bring them to the thickness 
and then plane the edge, so as to have a 
correct bearing in the chuck while being 
bored and turned. I then block out in the 
shaper, to somewhere near the size of the 
bar, all the cutters I desire to make at the 
time. The turning and boring of the cut- 
ters is then a small matter. The cutters 
must of course be backed off after turn- 
ing. By this practice the boring bar need 
not go to the toolroom to have cutters 
turned, and cutters of all 
all bars may be made up and kept in stock 
and checked out the same as other tools. 
I have been in charge of machine tools 
for some years, but unfortunately I have 
always been engaged with those concerns 
that had boring bars and cutters that had 
done very ‘vell for years, and the super- 
intendent almost always says, “I don’t like 
to throw them away.” If I should go with 
a new concern I would insist that every 
cutter of a certain should fit 
boring bar using that size, or, in 
words, all cutters should be interchange 
able. 


sizes and for 


size every 


other 


Helping new men to get started, find 
ing keys (that would not fit), shims, such 
as sheet iron, tin, etc., has been the cause 
of most of the gray hair coming on m) 
“young and innocent,” 


The bar and cutters, 


head while yet so 
as shown, will over 
come most of this and make the life of th« 
foreman one continuous round of pleasure. 
BEcK. 





Cast Iron Step Chucks. 


Editor American Machinist: 

A few 
back collets, as many call them, added to 
or toolroom engine lathe 


outfit will set one wondering how he ever 


cast-iron step-chucks or draw- 


the bench lathe 
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TITERS IN BORING HEAD 


did without them. They will more than 
take the place of the expensive steel step- 
chucks for all toolroom or jobbing pur- 
poses, and will hold their own on many 
manufacturing operations. 

The patterns are made like sketch. The 
castings should be of a good close-grained 
iron, each casting making two chucks, 
After facing the head on both sides, the 
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body and angles are turned and filed to fit. 
Now cut the threads and mill the key- 
ways and the blanks will go into the lathe 


where the holes are drilled in from the 
back of each chuck before cutting apart 
Complete the holes from the front after 


cutting apart, if they are not drilled clear 
through, and saw the three slots, using a 
saw about 3-64 inch thick 

In opening, small piece of sheet 
stock of the the 
in each saw scarf, drawing the chuck down 


put a 
same thickness as saw 
lightly, and using care not to spring it. 
It is easily seen that these chucks are 
cheap to make, and are practically a spe 
job. Of course, a set 


cial chuck for each 


of regular sizes would come in handy, but 
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CAST-IRON STEP CHUCKS 
on jobbing and where accuracy enters 
largely it is better to open out a chuck for 
the job in hand. W HEELER 
Facing Large Pipes in the Lathe. 
Editor American Machinist 
We had to face the ends of six cast 

iron pipes. The pipes were 42 inches in 
diameter inside, had flanges 50 inches in 


The only 
machine in the shop large enough for this 
Schellenbach pulley 


diameter and were 10 feet long 


60-inch 


work was a 

lathe, and this had to be moved out of 
place because of a column at the end. 
After getting the machine set again the 
tailstock was removed. As we had no 
crane to handle the pipes we had to roll 


them off from the car and on to the lathe 


After getting a casting in place, I bolted 


an angle plate, fitted with a sliding tool 
block, to the face plate of the lathe; this 
was used to face one end. Two spiders 
cast from pulley arm patterns were bored 
and babbitted for a 3 7-16 inch shaft 14 
feet long The spiders were drilled and 
tapped at the end of each arm for 7¢-inch 
set-screws. After the spiders were fin 
ished they were put inside the casting to 
carry the 3 7-16 inch shaft 

On one of the shafts was put a regular 
flanged coupling. The end of the shaft 


was then turned down to go in the center 
hole of the 
tral. The coupling was then bolted to the 
hanger 


spindle to keep the shaft cen 


face piate and a 3 7-16 inch 
was placed at the outer end to steady the 
shaft. For a facing head for the outer 
end I found a 3 7-16 inch pillar block, on 
the flat side of which I bolted a piece of 
g-inch channel iron The 
tool block of a compound rest, bolted to 
the channel iron, carried the facing tool. 

I experienced some trouble at first with 
the tool springing from the work, 


but I overcame that by putting a collar 


30 inches long 


away 
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on the shaft and bracing it from the tool 
block. With this rig I was able to face 
both ends at once and was sure that they 
would be true with each other. This was 
very important, as the pipes were to be 


bolted together wW.. DS. 





A Turret on an Old Lathe. 
Editor American Machinist : 

We had an old 30-inch lathe with 15- 
foot bed which had been thrown aside as 
worth little more than scrap. We also 
had a large amount of work which should 
have been done on a modern turret lathe. 
It was impossible at the time to convince 
the management that it would pay to in- 
vest the necessary money in such a ma- 
chine, and, as I was expected to reduce 
costs, it was “up to me” to do the best 
possible with the tools at hand. 

Among the pieces that were costing too 
much were the eccentrics and straps for 
our engines, These were being bored and 
turned in an ordinary engine lathe at the 
rate of ten to twelve per ten hours by a 
full-fledged, full-paid machinist. I found 
on examining the old lathe that the cone, 
spindle and back gears were of fairly good 
proportions and amply strong for light 
turret work. We moved the legs forward 
and cut seven feet off the tail end of the 
bed, thus reducing the floor space required 
nearly one-half. We planed the ways and 
refitted the carriage to them and also 
planed the cross-slide on the carriage, We 
discarded the apron and all the feed mech- 
anism and substituted a quick pitch screw 
for feed purposes. We built a turret, as 
shown by Fig. 1. The turret was 10 inches 
in diameter and was set in the bed piece 
and secured by the ring B and could be 
held rigid by the clamping screw C. The 
turret had eight holes bored through to 
the cored central hole, which was 4 inches 
in diameter. These eight holes were 
Mosse taper. The tool holders extended 
through so that their rounded ends pro- 
jected into the large hole as shown, thus 
enabling them to be readily removed. 
Each tool holder was secured by a set- 
screw with a copper button under its point. 
The projecting ring at the bottom of the 
turret had sixteen notches in which the 
lock bolt, operated by the lever D, fitted. 
The turret, as shown in plan, is equipped 
with tools and in the elevation the tools 
are remcved. 

[ will first describe the operation of 
boring and facing the eccentrics shown on 
an arbor, Fig. 2. All the necessary chucks 
for the work done in the lathe were bolted 
to a permanent face-plate 20 inches in 
diameter, having in its face a groove to 
which the chucks were all fitted. In bor- 
ing the eccentrics and many other pieces 
an ordinary three-jaw chuck was _ used. 
When rebuilding the lathe we had bored 
a hole through the spindle 1 11-16 inches 
in diameter and enlarged the end next to 
the face-plate to 2 7-16 inches, and bushed 
it with a hardened steel bushing which 
was ground true in place. 


AMERICAN 


The tools for boring and facing the 
piece are Nos. 10 and 11, Fig. 1, and the 
centering tool is No. 13. 
and finishing cutters were in bars like No. 
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The roughing 
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10. The cutter and holder for the rough 
face cut was as shown in the turret at 
No. 1. No. 11 shows the tool and holder 
for scraping the face to a finish. 
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A TURRET PLACED ON AN OLD LATHE, 








We 
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After mounting in the turret tools Nos. 
10, I, 11, 13 and another the same as No. 
10 but with a finishing cutter in it, chuck- 


ing arbor No. 13 1s first brought around 
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down of the faces was done on an emery 
disk by placing the piece on the table of 
the grinder. 
and one perfectly at right angles with the 


This made a good surface 














in line with the lathe spindle and the casting. The chucking arbor for the eccen 
eccentric is placed on it, with the hub tric straps was made with three arms 
LW ea 
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FIG. 2. ECCENTRICS TO BE TURNED 

toward the turret. The carriage is brought which were adjustable for the various 


forward until the piece is within and back 
against the jaws of the chuck, and they 
are then set firmly against the piece to 
hold it. 


piece can be set properly in a very short 


oieen 


By using the chucking arbor the 
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FIG. 3. ECCENTRIC STRAP TO BE TURNED 
time, and with the boring and facing tools 
the work can be done just as rapidly as 
with a modern turret lathe. 

The eccentric strap, Fig. 3, was cast in 
one piece, with cored slots .r + which near 








sizes, the piece being chucked in the three 
jaw chuck in 
tric. 

Tool No. 7, as shown in the turret, did 
the rough cut. No 
recess, and 9 finished it. 


the same way as the eccen 


8 roughed out the 
Fig. 2 
four eccentrics mounted on an arbor ready 
for turning. 
face-plate with the tongue in a cross slot 
By the use of the scale shown, it could 
readily be located to suit the throw of the 


shows 


This arbor was bolted to the 


eccentric and the sliding center B on the 
other end was adjusted to the lathe center 
Roughing tool No. 1 commences its work 
at W and No. 2 at O. 
but 4 inches of travel to rough four pieces. 


Thus it required 


The same was the case with cutters 3 and 
4. Cutters 5 and 6 cut out the corners at 
each side of the eccentric and scraped all 
to a finish. 

In operating this lathe we found it pos- 
sible to increase the speed of the cone 
We the rack 


and pinion for operating the carriage by 


about threefold retained 


hand. The feed nut was made of bronze 


and was a half nut operated in and out by 


Center Punch 

















While in this 
condition the bolt holes were drilled, afte 
the 


ly cut the strap in halves 


which they were broken apart and 


faces dressed even with the flat cored sur 


face, a wooden shim was put in and the 


bolts were put in place. The dressing 


Gear Seat 
Crank Disc. Seat 1 
~ | 
= s | 
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LAYING OUT KEYSEATS ON TRIPLE CRANKS 


The the alterations to 
this lathe was very small compared with 
for the 


served all the 


a lever. cost of 


the cost of a modern turret, and 


work within its range it 


‘ 1 
too 


purposes of an expensive 


Laying out a Triplex Crank. 
Machinist : 
handy 


Editor American 
The sketch 


signed by me some time ago for laying out 


shows a fixture d 


the keyways on triplex crank shafts. The 
| 


shaft as shown 


consists ot i cCast-Stex 


| 
middle crank and shaft, that is to be fitted 


each end, these disks 


with crank disks at 


to be a press fit and the crank pins to b 


120 degre« S apart 


The shaft rests on V-blocks provided 
with a tongue planed to fit a planer platen; 
the tongue central with the “V's” The 
“V" shown under the middle crank pin 


also has a tongue planed in the foot to fit 
This “V”’ 


by a spiral spring 


the platen is pressed upward 


and locates the middl 
crank pin directly over the center line ot 
the shaft. The 
head and “V” 
is drilled to 
both of 
from. the 


standard A has a sliding 
combined, and a hole al 

accommodate a center punch 
these at an angle of 60 degre: 
vertical A 
end of the center punch 
the 


light rap with 
hammer on the 
will locate the center of the keyway on 
scribe a cire 


and 


gear seat. [From this center 


indicating the width of the keyway, 


lines drawn tangent to this and parallel 
with the shaft will be the keyway desired 
This standard A can Le moved from ot 
part of the crank shaft to another as tl 
keyways are called for. The keyway in 


the disks is opposite the pin hole, this hx 
ing the right location to bring the crank 
pins 120 degre s apart. C. W. PutNam 





The Apprentice and His Tools. 
Editor American Machinist 
Now I have the 


and am ready to drive 


glue on these board 


some brads in and 


can't find my hammer. “John, have y 
got my hammer? I do wish you would 
try and get some tools of your own; | 


don’t mind lending mine, but it is su 
inconvenience to me and 
You fir 


asking my permission to take 


a nuisance and 


takes up a lot of my time 
started by 
them, now you say nothing but come and 
help yourself; you take them and never 


think of returning them unless I ask for 


-“- 


AW 


\ 











l 
) 
~ iteiitiaieaitlll 
» Vea nist 
them, and when I do get them they are 
in bad order; you borrow my planes, wood 


bits, chisels, oilstone, and even my pencil 
Can't y crape up a pencil some place? 
What are you doing with my inch chisel? 
You have one of your own, why don't 
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that?” “I tried to use it, Mr. 
Martin, but it is too dull and I knew yours 
would be sharp.” “John, if you want to 
learn the trade you must learn to keep 
your tools in order. You can’t do work 
without tools and you can’t do it with dull 


you use 


tools. If you are going to learn this trade 
you'd better start in at once and buy some. 
Get a few at a time, what you need most, 
and be sure and get nothing but the best. 

“Didn’t you tell me you took a piece of 
calico to a hop last Saturday night and it 
cost you three bucks? If you had put those 
three dollars in tools, don’t you think they 
would do more good and leave you some- 
thing to show for it? Some fine morning 
you will wake up and find you are obliged 
to look for work in another shop; then 
you will wish you had given more of your 
attention to your trade and tools, and not 
so much of your time to calico and money 
for hops. 

“Journeymen are not obliged to, and do 
not care to, lend tools to any person, and 
less so to apprentices because they do 
not understand how to take proper care of 
When I was an apprentice, I took 
great pleasure in new tools when I knew 
they were my own, and they gave me a 
kind of ambition to care and work with 
them. Try and keep yourself and your 
bench tidy. You have had that old, dirty, 
torn apron on until it can stand up alone. 
A clean apron don’t cost much, and your 
bench like a pawnshop' window. 
When you lay anything on it you have 
to get a search warrant to find it; learn 
Don't forget what I said about 
getting a few 
Mr. MArtIN. 


them. 


Ic MM ks 


to be neat 


saving your money and 


tox yIs.”” 





Fixture for Milling Slots in Small Shafts. 
Editor American Machinist: 
Fig. 1 shows a small shaft used in the 
machinery, and 
a milling fixture we designed and 


construction of special 
Fig. 2 
built for cutting the slots shown in the 


hollow end. As these shafts are made on 














FIG. I, THE FINISHED SHAFT 

the interchangeable plan, it is absolutely 
necessary that the first slot should be 
milled exactly central with the sides and 
that the work then should be held in such 
a manner that the second cut will be di- 
rectly opposite and correspond in length. 
The stops for ‘determining the travel of 
the milling machine table are set at each 
side of the carriage, after the first cut, 
in order to mill all subsequent pieces to 
uniform length. The ends of the slot in 
the work, as shown in Fig. 1, are finished 
by filing to the extreme length of the cut 
made by the milling cutter. 


_the milling machine. B 
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The tool is simple, practical and in- 
expensive, as well as convenient and easy 
of manipulation, and the principle may be 
employed for cutting keyways in short 
shafts,-and similar work to the 
Woodruff keys, the fixture of course being 


receive 
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Planing Taper Core Boxes. 
Editor American Machinist: 

I had a taper core box to make, of wood, 
the other day, and after putting it in the 
hands of the patternmaker I watched his 
preparations with interest, which increased 
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FIG, 2. FIXTURE 


modified to adapt it to the size and length 
of the work and the face of the cutter. 
A is the cast-iron body tongued and slot- 
ted at the ends for bolting to the table of 
is a V-groove 
1-16 inch below the 
receive the two di- 


with one part planed 
other to conveniently 
ameters of the shaft, 
The groove is planed near the 
inside edge—to facilitate the reaching of 
the work by the slotting cutter—and par- 
allel with the tongue on the under side. 
The work is placed in the groove and is 
held against stop-pin C by the screw D 
carried in the swinging bracket E. This 
bracket is made purposely to swing clear 
of the end of the groove to permit thechips 
to be freely removed when cleaning the 
jig. To check its backward movement and 
bring the screw in line to engage the work, 


3g and % inch re- 


spectively. 








pin F is provided. 


Two special knurled-head  snoulder 
screws GG and clamps HH are located 
on top to hold the work in the fixture, 
and the guide pins // prevent the clamps 
swinging beyond the desired limit when 
tightening them down, J is a hardened 
tool-steel gage—fastened to A by two '4- 
inch screws and %-inch dowels—to set the 
cutter by in order that no mistake may be 
made, as it is obvious in this case that an 
error, no matter how slight, in locating the 
cutter would result in imperfect work. 
Practically central, like the set gage, is 
the pin K supported by the helical spring 
L. When the shaft is secured in the V- 
groove for the first cut, the pin is pressed 
down beneath it. In the second cut the 
clamps are loosened a trifle and the work 
rotated one-half turn, or until the pin 
springs up and enters the slot already 
made. 
position, the second cut is made directly 


C. H. Rowe. 


The work being clamped in this 


opposite the first. 


FOR MILLING SLOTS IN SMALL 


SHAFT. 


when he reached the planing stage, and, as 
his plane and method were both new to 
me, and may be to others, I will describe 
them, so that those who are unfamiliar 
with the scheme may profit by his exam- 
ple. 

His plane is made with an angle of 83° 
16’, instead of the regular 90° of a right 
angle, and in practice he lays out the 
semi-circle of the core box and the ends, 
and fastens upon it, with brads, strips of 
hardwood having straight edges upon the 
inside and touching the points where the 
ends of the semi-circle cut the edges of 
the blank, The thickness of these strips 
must be one-sixteenth of an inch or frac- 
tional parts thereof for each inch in diam- 
eter the core box is to be. 

By this method he secures a finished 
core box, with good sharp edges, which 


\ ae ns 


) 
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PLANING TAPER CORE BOXES 


result is accurately obtained without the 
use of templets or other instruments. All 
the wear of the plane comes upon the 
hardwood strips, which save the edges of 
the core box from becoming rounded, and 
it is especially of value in generating the 
surfaces of taper core boxes, in which case 
he makes his hardwood strips the same 
taper in sixteenths which he wishes the 
core box to vary by in inches of its diam- 
eter. 

It is evident that fractional basis 
may be assumed which is most convenient 


any 
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for the work generally handled, so that 
instead of adding guide strips of a thick- 
ness in sixteenths equal to the diameter 
in inches, they may be assumed of a thick- 
ness in tenths equal to the diameter in 
inches, and this would put the calculations 
in decimals. Of course the angle of the 
plane for such a fractional basis would 
have to be calculated, and, as the value of 
the fractional basis was increased the angle 
would decrease. 

The sketch accompanying gives an illus- 
tration of the adaptation of this old prop- 
osition, in which AA are the strips of 
hardwood and the angle of the plane sides 
is shown by the dotted lines. 

Lucien I. YEOMANS. 





A Cutter for Boring a Large Hole. 


Editor American Machinist: 

We recently had a large number of 5'4- 
inch holes to bore through 14-inch tough 
steel plates and we decided to bore four 
at a time on our large horizontal boring 
mill on account of its having a good stiff 
bar. The plates were bolted together 
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CUTTER FOR BORING A LARGE HOLE. 
against the knee plate on the table. When 
we started the job we ran a 2-inch drill 
through and then gradually enlarged the 
hole by running through cutter after cut- 
ter until the required size was reached. 
Thinking we could save the time lost in 
changing cutters, we made this “all-in- 
one flat fish-tailed cutter’ similar to the 
ones used in boring projectiles. This 
was run through after we had drilled a 
hole the diameter of the smallest step. 
The steps are so proportioned that a uni- 
forin amount of metal is removed by each 
diaineter, the width of the cut gradually 
decreasing as the diameter increases. 
The cutter worked to good advantage 
saved time, wore well, and cost but little 
to make and maintain. W. E. BItcer. 





A Quickly made Flywheel Pattern. 


Editor American Machinist: 

I was asked to make a wheel of about 
the design and dimensions, as shown in 
The man wanting the wheel did 


sketch. 
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not wish to expend much money on the 
pattern, as it was only for an experiment 
and might not be used again. For the rim 
i used lead pipe, which I filled with sand 
and bent around an old boiler shell; the 
spokes I made of 1-inch dowel pins, laying 
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4 QUICKLY MAD PATTERN 
in the mold pieces of I-inch wrought iron 
and the hub I 
For a cheap job it worked 


RusH 


in their places, sawed out 
on a band-saw. 
Guite well 


“To Fit’’—Making Lead Laps. 


Editor American Machinist: 

I was quite interested in the article “To 
Fit,” by John Randol, at page 800, but 
I fear that the words “To Fit” on a draw- 
ing along with other instructions will not 
always obviate the possibility of making 
a mistake, although they may serve as 
another nail in the machinist’s coffin by 
throwing the blame on him for a mistake 
If there is a possible chance of mak 
a mistake it is found in 
I have a case in 


ing sure to be 
a machine shop. 
which seems nearly equivalent to what Mr. 
Randol’s would have been with the “To 
Fit” on the drawing, and yet a good man 
did a job wrong and could not be con- 
vinced to the point of admitting that the 
mistake was his. The job was a jig with 
the distance between two holes given on 
the drawing as ‘0.974 inch same as jig 
No. 71... The workman put the holes into 
his jig 0.974 inch apart exactly, or as near 
without making any 
the 
that 


mind 


as we could measure, 
attempt to 
sponding holes in No. 71 


ascertain whether corre- 


were dis 
tance apart, as they were supposed to bx 
As a matter of fact, they were 0.003 or 
0.004 inch farther apart, and this made it 
necessary to the new jig. ‘The 
tcolmaker was indignant when told that he 
should have the toolroom and 
found for himself the actual condition of 
the other jig before boring his holes 

I think the workman should have looked 


re-bore 


gone to 


into the meaning of this note first, as it 


was unusual in our shop, the distances 
between bushing holes being put on draw- 
ings ordinarily in decimals without addi- 
tional note, and the presence of this note 
would therefore imply the need of a little 
investigation on his part. This measure- 
ment must have been on the drawing of 
the other jig as 0.974 inch, but the one 
who made that jig might not have suc 


ceeded in it just that, or some- 


getting 
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without being 
At any 
jig made 


or.e might have measured it 


careful to get the actual distan 
rate, the drawing of the second 
it plain that so far as those two holes were 
concerned they should be the same distance 
and the 


toolmaker should have seen that they were 


apart as these in the other jig 


before he turned in the work completed 
in the laps de- 


I was also interested 
scribed by H. A., at page 804, and by 
Wheeler, at page 808. It 
that Wheeler’s method is all right, 
think that a m: 
a day with a lead lap handled as Wheeler 


seems to me 


and I 






in could do more lapping in 


} 
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MOLD FOR LEAD LAP 
handles it than in two or three days with 
piece f f teel split, for the reason 
that steel will not charge or become im 
bedded with emery as lead will. I have 
lead lap 0.078 inch in diameter with 
which I have opened fifteen bushings 
0.0015 inch and apparently it is in con 
dition to do as many more. This lap was 
made on a piece of No, 53 wire about 1! 
inches long with the lead poured 1 inch 


long, as per sketch, the lead being poured 
. 1! | + 


considerably larger allow for turning 
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to size. In turning down, one end of the 
wire is held in an Almond chuck in the 


lathe spindle and the other end runs in a 
small female center held in another chuck 
in the tailstock spindle. With the wooden 
blocks shown in Fig, 2 and a small melting 
ladle we are rigged for making all sizes 
of laps under 4% inch. The hole at a must 
be just the diameter of the wire on which 
the lap is made, the hole at b being the 
Now, 


when a small lap is wanted if three or 


size of the lap before it is turned. 


four wires are notched, as shown at Fig. 
1, to hold the lead, and several laps are 
poured so that for the next few of nearly 
the size it will not be necessary to 
lead, the expedition with 
which the work can be done will surprise 
those who have not been familiar with the 


Same 


stop to melt 


method and one who has gotten acquainted 
with lead lapping will not care to return 
to split steel rods. For work which is too 
small for a lead lap I find copper wire 
answers pretty well, as it holds emery bet 


ter than brass. nm, » & 





Fastening a Coupling to an Engine Shaft. 
Editor American Machinist : 

My friend Tim tells me of a smart trick 
of his He 
was “up once upon a time as 
follows 


that may interest your readers. 
against it” 
He had an engine shaft 8 inches 


in diameter in a very cramped position. 


He wished to put a coupling on it like 
sketch 4. The coupling was to be fastened 
with body-bound 34-inch bolts, and must 
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Hardened Steel Bushing 
Amerwan Machinist 
FASTENING A COUPLING TO AN ENGINE 
SHAFT 
be put on in the short intervals that the 
engine was idle. Owing to its cramped 


position he could only get a quarter turn 


on the ratchet. The problem was then 
to ratchet drill and tap the four holes ex- 


actly true to the coupling 
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He made the bolts with a 1-inch body and 
14-inch threaded end. Then he made two 
bushes and hardened them so they could 
not be cut. He put his coupling on, put 
in his drill bush and drilled the first hole, 
put in his tap bush and tapped the first 
Then he 
other three, and 


W. Harris. 


hole and put in his first bolt. 
the 
had a good job. F. 


did the same with 





Piston Rings for Gas Engines. 
Editor American Machinist: 

We would like to know whether the pis 
tons, or more especially the cylinders, of 
gas engines are made quite cylindrical, or 
if they are slightly conical on account of 
the dilatation due to the high temperature 
at the rear end, so that they will be cylin- 
drical when they are hot? .We have gone 
through the experience, related at page 617 
of the 1901 volume, of the Willans & Rob- 


in| ll 
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FIG. I ROUGHING OUT AND CUTTING OFF 
THE RINGS 
inson works, and we have done the same 


with our piston rings, securing a perfect 
result. Our way of making piston rings 
may perhaps interest your readers. 

We turn a casting, Fig. 1, from which 
we cut a number of rings at a diameter 
slightly greater than that of the cylinder ; 
then we face them on both sides to the ex- 
act width, Fig. 2, and we cut them, 
moving a certain length. We put 
five at once on the lathe, fastening them 
to a face-plate, Fig. 3, after having sprung 
them in by a sheet-iron band around them. 
When they are securely strapped, we turn 
the exterior to the bore of the cylinder. 
When this is done, we put on the sheet- 
iron band again, loosen them from the 
lathe and slide them into a casting, Fig. 4, 
on another lathe and having the diameter 
of the cylinder, when we rebore the inside. 


F¢e- 


them 
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You must know that our piston rings have 
always the same thickness, whatever may 
be the diameter of the cylinder; only their 
width changes with the diameter, so as to 


TI 














THE RINGS 
M ANDREI 


FIG, 2. FINISHING 
AN EXPANDING 


THE SIDES OF 
ON 


always have same rigidity per square cen- 
timeter of surface. A. BoLLiNcKx 


Brussels, Belgium. 





A Jig for Drilling a Small Eccentric. 


Editor American Machinist: 
The sketch shows two views of a jig in 


which the indexing dial principle is util 
ized for the rapid drilling of a small eccen- 
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FIG. 3. FINISHING OUTSIDES OF RINGS 
tric. This jig is so constructed as to allow 


the work, when finished, to be self-releas- 


ing. It consists of a body casting A, 


planed and finished on all sides, and hav 


ing the legs BB scraped. It is bored to 







admit the stem D of the index and re- 
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FINISHING 
RINGS 


THE INSIDES OF 


ceiver plate C which has eight holes F 
bored and finished to allow the work to 
fit nicely within them. The four holes L 
are the index or spacing points, and are 
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all reamed to exactly the same size. The 
bushing plate H is fastened by the dowel- 
pins JJ and the two cap-screws J J. This 
is done before locating and finishing the 
bushing holes. The bushings K K are let 
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under the bushings. The first piece drilled 
drops through the jig at R, 
the jig being cut away at 
dotted 
piece drilled remains at 


the bottom of 


this point 


shown by the lines. The second 


G Now the dial 


—> 


A 
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11G FOR DRILLING \ 
into the plate 7, as shown, and are ground 
and lapped to size. 


locating and finishing the bushing holes 


Care is necessary in 
to get them in the exact position required, 
as the hole in the work must be off center 
a given fits 
snugly in the hole in the plate M and the 


holes L in the index or receiving plate. 


distance. The index pin P 


The spacing and locating of all holes for 
the bushings, index pin and receiver fo 
the work are accomplished by the button 
method on the dividing head of the uni 
versal milling machine. The receiver holes 
F are all finished to size with a special 
reamer. 

When in operation, one of the pieces to 
be drilled is placed in each of the eight 
holes F. The dial is then turned until the 
first two pieces are under the bushings 
K K, when the index pin P is entered in 
the hole L, 
The index pin is now removed, the dial 
turned one space and the index pin re- 
entered. This brings the next two pieces 


and the two pieces are drilled 





D - 


SMALL ECCENTRIt 
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I405 
placing of the work in the holes in the dial 
can be accomplished very rapidly, and this 
is one of the best features of the jig, as 


the saving of time in this operation is quite 


important. This jig can be used to advan 


tage for the drilling of holes in small parts 


which have been previously machined to a 
uniform size. For the drilling of work in 
which great accuracy is desired, the index 


ing or spacing holes in the dial should be 
equipped with hardened steel bushings 
lapped to a size allowing of a snug fit for 
the index pit PeTeR CHIAMPON 


A Taper Gage. 


Editor American Machinist 

The taper gage shown is handy within 
its range for reproducing lathe center 
collets, arbors and other tapered work of 
which duplicate pieces are required. By 
the use of this gage the cut-and-try method 
of fitting to a taper hole, as is the usual 
practice when running lathe centers, can 


be dispensed with to advantage, since with 


tapers can be without 


duplicated 


stoppage of the machine for which they 
are intended, and in less time, because 
the slightest error can be seen by holding 
to the light, while by the common method 
it is a question of feeling, which conse 


quently admits more possibility of error 


I have used the gage for eight years and 
have never scen one more practical. I do 
not know the origi r of it, but feel under 
obligation for its great service, and I trust 
that it may be of interest to others 

Philadelphia W. B. MERI 

Home Made Scales. 
Ed \n can Macl 
| if ce y graduating b 
1 Stet I asi 1 1 rpose 1 ne that 
is little | i few fine-t 
hops and by - 1 in those shop 
It 1 gre veryone who has 














A TAPER GAGE FOR 
the 
As 
will be readily seen, the design of this jig 
of the the 
work, without loss of time in the removal 
of th 


is moved around and pieces in 


put 
holes as the finished work drops out 


allows continuous drilling of 


same when finished Moreover, 


\THE CENTEI E1 
not been on the inside, and one wonders 
just what the graduating machines look 
like 

No one objects to paying the very rea 
sonable price w asked per inch for the 
iccurate hardened les we buying, 
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and most every machinist has two or more 
of the handy lengths in his kit. 

It is in the toolroom that one generally 
finds scales from three to eight feet in 
length, and occasionally longer, Scales of 
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scratches with a small chisel. This meth- 
od was unsatisfactory because the cuts 
were uneven, and the scales were stretched. 
The objections were partly overcome by 
making the markers as shown in Fig. If. 





























considerable length increase in price per There were four of these of different 
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GRADUATING 


inch as the stock is of much larger cross- 
section. 

Besides the 
measuring rods are needed by the black- 
emith, erector and others, 
and as less accurate measures will general- 
lv answer their purposes it is vastly cheap- 


in tool-room, scales and 


boilermaker, 


er to make than to buy them, when one 
has a good standard to serve as a master 
gage 

Nearly every lad, after he has been at 
the thinks he 
make, things, a scale. I 


trade a short while, will 


among other 
judge most of us have been there, and 
know that the work requires a good deal 
of patience. 

With the device here shown it is quite 
possible to make a very good scale for 
The 
made of any size; those of from four to 


general shop use measures can be 
eight feet in length of 1x14 inch, those 
from eight to twelve feet of 114x'%4-inch 
bar The 
made with a short hook at one end. 
the hook usually two or more feet are 
left blank, depending on the length and 
the use to which the scale is to be put. 
Our first graduating was done by laying 
the bar to be marked and our B. &. S. 
standard squaring 


steel. most convenient scale is 


From 


side by side, across 


and using a scriber, then deepening the 


A SCALE. 


widths for the different lengths of lines. 
A still further improvement was made by 
using the device shown in Fig. 2, which 
does away with the use of the scriber. 
The standard scale A and the bar B to 
be marked are clamped, as shown, on a 
suitable anvil C, say a bar of 4x2-'nch iron 
5 feet long, planed smooth. The body of 
the tool D fits over A freely but without 
play, The bar E, carrying the marker, is 
2 2 2 - é 2 e 2 
C A 
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edge dropping into the lines on the stan- 
dard. When located correctly, a light blow 
with a medium-size hammer on the head 
of F will make a true, clear line. 

About two feet are done at a time, all 
lines being marked the length of the one- 
eighth graduation, then quarters 
lengthened, then the halves, and lastly the 
inch lines. 

Should any stretch occur, which is likely 
if the material is of small section, a reset 
after the marked will 
necessary, and should the bar be bowed 
it must be straightened. 

In operation the device is not slow and 
the results are all that could be desired, 
both for nearness to standard and_ neat- 
ness in appearance. 

The scales we have made been 
within one one-hundredth of an of 
standard in ten feet, are clean cut, and 
altogether satisfactory. H. E. B 


are 


two feet are be 


have 
inch 





A Micrometer Gage. 
Editor American Machinist: 

I send you a sketch of a micrometer 
gage, designed for setting calipers where 
sizes a little bit more or less than standard 
are wanted, which I think will interest 
some of your readers. 

Referring to the sketch, A is a blade 
having on each side a series of steps % 
inch apart, those on one side being for 
inside measurements and the others for 
outside measurements, The gage shown 
is for measurements from ™% to 7% inches 
by thousandths, but the blade, of course, 
can be made -any desired length. The 
blade is slotted to receive the sliding head 
B, which is held in place by two plates C, 
as shown. A post f passes through the 
plates and head, nut H clamping the three 
members together. The clamp screw E 
also passes through the two plates and the 
tongue of sliding head B. The post F is 
fixed to blade A and the spring connecting 
posts F and f acts to hold the sliding 
head against the end of the blade. D is 
a standard 2-inch inside micrometer set in 
between the two posts, the extension rod 
passing through post F and clamped by 
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MICROMETER GAGE. 


arranged to move in and out on the bear- 
ing at the right of D, and is thus adjusta- 
ble for the four lengths of lines. The 
small finger G is held against the standard 
scale by a small spiral spring, and acts 
as a finder to locate the device; the knife 


screw J and the other end working free 
in post f, as shown, To put the microm- 
eter in place, first set it at zero, with the 
extension rod out far enough to pass 
through post F and clamped firmly with 
the set-screw in the micrometer, then press 
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on the end of the extension rod, forcing 
the micrometer towards post f and tighten 
the clamping screw /, being careful to 
hold the sliding head against the blade. 

Opening the micrometer causes the slid- 
inz head B to move away from the blade, 
thus the reading of the gage will be the 
sum of the %-inch steps plus the reading 
of the micrometer. 

At first that 
this would be an expensive tool to make, 
but such is not the case. Any shop having 
a cutter grinder can make the gage suff- 
ciently accurate to meet all requirements, 
the only difficult operations being harden- 
ing and grinding. 

In hardening, the whole blade should 
not be hardened at once. Use a bath of 
soft water in a vessel deep enough to re- 
ceive the blade lengthwise and cover this 
with a sheet of inch 
thick, a slot just large enough to permit 
the blade to pass through being cut in the 
asbestos. Suspend the gage over the bath 
by means of a wire or string running over 
a pulley overhead, and to the other end 
of the wire attach a counterweight to sup- 
port the blade. When these preparations 
are completed, take a blowpipe with gas 
or alcohol flame and with the step to be 
hardened just above the asbestos cover of 
the bath direct a small jet of flame on the 
When the de- 
sired heat is secured, push the blade quick- 
ly down into the bath. Repeat this opera- 
tior. on each step, first on one set of steps 
and then on the other. When all the 
steps are hardened, polish the blade and 
suspend as before. Heat a soldering iron 
—one with a flat, square point »referred— 
and, applying this to one side of the step, 
draw the temper to a dark straw and im- 
merse as in the previous operation. This 
method leaves a soft center, reducing the 
liability of breaking, and there is also 
little or no distortion due to hardening. 
Berore grinding allow the blade to season 
thoroughly. 

The slidinz head B can be hardened all 
over. In fitting this head in the blade 
extreme care should be taken to have no 
lost motion sideways. The tongue should 
be slightly thinner than the blade (say, 
0.001 inch), so that plates C will bear 
on the blade and the sliding tension will 
be regulated by nut H and stud E. Also, 
when the head is in the blade as far as it 
will go, see that a good joint is made at K 
and that finish is left on the faces of the 
steps; that is, the distance between the step 
on tke movable jaw and the first 
the female side of the blade should be less 
than % inch, and the distance across the 
movable step and first step on the male side 
more than Assuming that in 
milling the steps no greater variation than 
0.005 inch occurred, 0.008 inch should be 
enough for When ready to 
grind, see that the sliding head B is se- 
curely fastened against the end of the 
blade and then clamp to a parallel strip 


glance it would appear 


asbestos about % 


extreme point of the step. 


step on 


inch. 


grinding. 


with steps projecting far enough to permit 
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free passage of the grinding wheel. A 


dished or crescent-shaped wheel should be 
Grind the zero step first, taking 
only enough off the step on the sliding 


used, 


head to square it up, and taking the bal 
off the the blade. For a 
master gage to grind the step to, use any 
standard 


ance step on 


caliper square, setting it to a 
gage and measuring in each case from the 
step on the sliding head to the steps being 
ground. 

The uses to which this gage can be put 
are One is in making a press 


fit. Say that the hole is made and the 


numerous ; 


allowance for pressing is to be 0.0035 inch 
The hole is carefully calipered and found 
to be slightly over 6 inches. Taking the 


micrometer gage, it is found that the cali 


pers will not go between o and 6 on the 
female side. The sliding head B is then 
until 


opened by turning the micrometer 


the calipers fit the gage. By reference to 
the graduations on the micrometer it is 
found that it reads, say, 0.0045, and this, 
added to 6 inches, gives us a size which 
is 6.0045 inches. 
of 0.0035 inch is desired for pressing, the 
micrometer is backed off 0.0035 inch and 


Now, as an allowance 


the outside calipers then set to the 6-inch 
step on the male side of the gage 


Mm. &. €. 





A Special Drive for a Facing Cutter. 


Editor American Machinist: 

In boiler work and other places it is 
sometimes necessary to face off a surface 
of considerable diameter about a small hole 
on which to make a joint for a valve or 











ACING Cl 


DRIVE FOR A I 'TER 
other fitting, and the job may have to be 
done with a ratchet or air machine. 

The sketch shows a cutter and its shank 
as used for this purpose, and attention is 
called to the The 
shank being too small to carry a key to 


this 


manner of driving 


drive so large a cutter method, al- 
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though not new, has been used to advan- 
tage. The lugs on each side of the shank 
fit into the groove, cut across the boss on 
the back of the cutter. H. E. B 


A Square Drive. 
Editor American Machini 














Recently we had which 
we had first to make the tool The work 
Was a | t bloc] steel 
J ’ > A ’ > 

‘ , — 

( 
The \ 
LA, 
=a 
seealiioall 

i The 1 ‘ at 

\N VS NTI RIN JOB 
3X3xX2 inches, cut out as show Chrough 
both lugs a inch hole was to be drilled, 
and on the inside of each jaw the holes 
were to be counterbored 14 inch deep and 
1 inch diameter Chen the counterbored 
places were to be cut straight through to 
the outer edge, as shown by the dotted 

lines. 

The special tool we had to make was to 
do the counterboring, and the job was to 
be done on a small drill pre he bar 


being only inch diameter, e considered 


it too light to hold a key or set-screw to 
drive the face cutter, and so we adopted 
the method indicated in the sketch. The 
end of the bar was squared part way, leav 
ing the corners with 3-32 inch bearing, 
and making the hole in the cutter a free 
fit The shoulders formed where the 
squared portion ended were sufficient to 
hold the cutter in place and to take the 


pressure when fed into the work 


First one side was done; then the bar 


and cutter were taken out, the was 


piece 


t 
reversed and the other side was done in 


the same way. 
A square drive, though costing more t 
often better than a key or a 


short, small job 


make, is very 


set-screw in a 


This may be new to the younger boys; 
the old fellows knew it long ago 
H. E. B 
Sawing Copper. 
Editor American Machinist 
It is well known that there are difficul 


ties in the way of sawing copper, although 
some people who sell saws will advertise 
them as suitable for steel, brass, copper, 


etc is though there were no difference 


Whenever a cutting tool which will 


satisfactorily cut one material fails to cut 


cause must be sought 


another material, the 


in the properties of the material to be cut 
It is not of much good trying different 
sorts of } t Indeed. I have reason 
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to believe that a lubricant may enable a 
to fail that has proved capable of 
cutting dry. When saws fail to cut copper 
they appear to strip whole teeth and to 


Saw 


large pieces come 
the disk. ago I 
came across the difficulty, when I 
came to study the question I came to the 


YY 
| 


break right across, or 


out of Saw Some time 


and 
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SAW FOR COPPER. 


conclusion that the reason for failure was 
all on account of the peculiar nature of 
It is a very tough metal to 
for the 
effected 


the copper. 


with, and is well known 


in turning it, 
a fine-pointed tool. 


begin 
difficulty which is 
at a high speed with 
In taking a cut from a copper surface, the 
shaving does not readily break, but it pulls 
up more copper, tearing this out in irregu 
lar little lumps from the surface behind 


the chip. The chip fails to get away. It 
travels down the face of the tooth, fills 
the whole tooth space and finally forms 


so powerful an obstruction to progress as 
by the combined ac- 
the 


a tooth, or, 
teeth, to 
found on examination that 


to break 
tion of several break saw. 
In each case | 
ihe teeth were radial on their advancing 
faces, and I concluded that this gave the 
sharp point every chance of tearing up 
the floor of the cut, the saw teeth endeav- 
oring to draw themselves into the metal. 

The sketch shows how the teeth ought 
to be made, The face of the tooth is not 
a radial line, but slopes forward at the 
at such an angle as to touch a circle 


After coming 


hase 
of about 7¢ inch diameter. 
to this discovery, I went to see some cop- 
per bars being cut at a place where I had 
known the work was being done success- 
fully, but not having experienced this cop- 
per trouble I had not had the sense to ex- 
amine the kind of saws employed when 
1 had had previous opportunities. I found 
that they were using just such saws as I 
had concluded should be used. They ran 
at ordinary speeds and fed quickly and 
experienced no trouble. 

If this slope-fronted tooth be considered, 
it will be perceived that its action is to 
the from the 
possible, but, as there is a feed on, some- 


push copper away saw if 
thing has to give way and the copper is 
removed in small chips which do not now 
tear up the floor of the cut. The sloping 
form of tooth strokes down the copper and 

In plain 
I have not 


had the opportunity of trying it, but should 


only the desired cut is removed. 
words, the saw does not dig in. 


have tried the effect of running an ordi- 
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nary straight-faced saw reverse way round 
for copper. Quite possibly it might not 
cut at all, being too much flattened on the 
tooth back. The happy mean is somewhat 
as shown, and these saws are sold here 
for copper cutting, I found out, and had 
not attracted any special attention when 
I found them at work, perhaps because 
there may have been no steel sawing done 
and the copper-sawing nuistory, if ever it 
had been a difficulty, had been forgotten. 
It is therefore, in my opinion, altogether a 
matter of tooth shape and not of lubrica- 
tion or set, beyond perhaps hollow grind- 
ing, though those I saw were in the black. 


W. H. Booru. 





Tool for Cutting Oil Grooves in Long Boxes. 
Editor American Machinist: 

In studying your paper, I notice some 
good ideas of Cincinnati men. Thinking 
I might have a stand in 
with these men, I will send you a sketch 
of a good device for cutting oil grooves 
in boxes. The tool is made in four pieces. 
The two sides are 3gx3-16 inch cold-rolled, 


chance to line 





7 
¥, Screw 
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American Machiniwt 
rOooOL FOR CUTTING OIL GROOVES. 
15 inches long, and a 12-inch hacksaw 


blade is placed between. These side strips 
are held together by 3-16 inch screws, and 
the blade pins. A 
common file handle is driven on one end 
This tool is used 
Joe SPAHN, Jr. 


is held by %-inch 
of the frame, as shown. 
for long boxes. 

Norwor cl, Ohio. 





A Simple Method of Locating Punch-Holders and 
Dies. 


Editor American Machinist : 

Having a number of punch presses in 
charge where it was necessary to change 
the punches and dies very frequently, and 
therefore important that this should be 
done with little or no time, I 
looked into the matter, and finding that 
the bolsters in all cases were so designed 
that they always came in exactly the same 
position, even though they were removed 
and replaced, I decided to install this same 


loss of 


feature in the dies. 

As will be seen by the sketch, the die 
is simply set in its proper place, being held 
there by a steel key A, which is slightly 
tapered, and a 3-inch hole is then drilled 
and reamed in such a position that about 
one-half of it projects into the die. 

All that is necessary now is to drive in 
a piece of $g-inch round cold rolled stock, 
which is left there for good. To remove 
the die it is only necessary to drive out the 
key A and slide the die to the right or 
away from the pin and into the space left 
when the key is removed. 

The principle 
the which, by 


applied to 
the 


Same was 


punch-holders, 


way, 
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were of steel and and held in large 
cast-iron holders which came with the 
presses. The cast-iron holders were 


also so arranged that they could be re- 
moved and put back always in exactly the 
same position. In conclusion, I would say 
that by this method the punches and dies 
were changed by the press hands (un- 
skilled labor). As can readily be seen, we 


Reamed Hole for % Pin 
6 


Die \ Bolste1 | 


Key A 
Pin Hole located in center 


of width of Die American Machinist 


LOCATING A DIE IN THE BOLSTER. 
had no trouble on account of misplaced 
punches and dies, and had besides a cheap 
way of handling the same. 

Harry ASH. 





An Extension Drill. 


Editor American Machinist : 

Oftentimes we want to use a long drill, 
and to get one ‘‘extensionized” we send it 
down to the blacksmith’s shop and get a 
piece welded on; result, a wabbly drill 
and maybe a “good enough” job. Here 
is a drill kink rather in- 
spired by George Woodbury that’s a re* 
ducer of words and a 
addition to our stock of mechanical kinks. 
Take a piece of round screw stock the 
required length for the and 
slightly larger than the drill you want to 
use, and drill a hole 1 inch deep in one 
end a slip fit for shank of drill to be used. 


invented or 


cuss meritorious 


extension 


[ ‘i. 








EXTENSION DRILL. 


File a slot about 34 inch wide to the center 
at A, and file the end of the shank of drill 
as in the drawing. Drive the drill in, and 
you have a neat extension drill 


CARROLL ASHLEY. 





Making Small Springs. 
Editor American Machinist : 

I have had occasion at various times 
during my experience to use small springs 
of many different shapes and sizes. It is 
impossible or impracticable in many in- 
stances to buy these goods, and we are 
therefore confronted with the problem of 
making them more successfully 

In the first place, use no steel which 
cannot be relied upon to produce uni- 
formly good results. Use a Bunsen or 
blowpipe flame for heating, if possible. 
Cut the untempered stock to size and shape 
as nearly as may be. Exercise great care 
to have the work sufficiently hot while 
bending to avoid all danger of breaking 
or creating flaws whch will cause breaks 
later, This can be accomplished only by 
having all tools (pliers, forms, etc.), which 
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are used in shaping at a sufficiently high 


temperature to avoid chilling, I have 
found this to be the secret of success in 
this class of work: Be sure to avoid 
flaws before hardening. After shaping, 


heat sufficiently and drop into oil or fat 
to cool. Hardening in oil requires a slight- 
ly higher heat than when water is used, 
Now, 


to draw the temper, place the hardened 


but be careful to avoid overheating 


spring in a ladle or other vessel, cover 
with fat or 


oil and heat until the vapor 
given off ignites; then discontinue the 
heating and allow to cool. In some cases 
the flame may be allowed to burn itself 


out, although this method will generally 
produce a somewhat softer temper. I have 
used nearly all of the animal oils and fats 
by using different fats 
the fat 


temper may 


i 
with good results. | 


and extinguishing vapor flame 


earlier or later, the be varied 
to suit all requirements. 

of 
a large number was for the cheaper grade 


One class springs of which I made 


of revolvers. A number of the arms use 
springs of flat steel bent to a pointed acute 
In fhaking these, I 
without removing it from the flame. They 
made old 


clock and watch springs, and produced ex- 


angle. bent the steel 


were in some instances from 


cellent results, averaging over 95 per cent 
of perfect springs i 
| 


West Philadelphia 


PRrict 


An Indexing Milling Fixture. 
Machinist : 


=x plate | 


Editor American 
This 


for machining the clut 


ind designed especially 


coll: used SO 


but 


clamped on it and worked 


ch 


irs 


extensively on power presses, other 


work can be 
to advantage, either on a milling machine 
or planer. 


The work is clamped on the round cast 


- 
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FIG. 2 LOCKING ARRANGEMENT 


Fig. 1, by means of clamps 
with bolts held in the T 
are centered by means of a plug G that 
fits in recess E. Worm shaft H operated 
with a the table 
indexed the 
three points and index finger C, Figs. 1 
and 2, assisted by clamp /, holds the table 
firmly in position. The finger may be un 


iron plate / 
The collars 


-slots 


in either 
table at 


crank turns 


direction. I have 
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screwed, and work continuously turned 
and machined at the will of the operator 


CARROLL ASHLEY 


Peculiar Treatment of Steel—Opinions Among 
Mechanics. 
Editor American Machinist: 
The other day I took a piece of rail to 
a blacksmith to have an anvil made of it. 





I also took him a piece of tool steel for 
1 
b> 
““ | = 
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and made another punch. I asked him 
whether he thought the punches would 
stand. “Of courss wey will,” he said 
“But,” I objected, “you burnt the steel.” 
“Nonsense,” he replied, “that’s the way 
to make punches.”’ 

I took special pains to verify the fact 
that he always went through that extra 
ordinary performance and that his punches 
were uniformly satisfactory. I fully agree 





<x 
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FI INDEXING MILLING FIXTURE 
the “hardy,” and it w the latter that w i d Osborne yUurT eel « t 
led me to write Phe hardy he made for be doct vet here \ 1 ng 
my little anvil was straight up and down’ good punches from burnt steel. I suppos« 
on one side and beveled on the opposite’ the explanation of the matter was that the 
side I had never seen a hardy built like steel was higher in « ion tl ‘ good 
that, and so I remonstrated; but the old for punches and tha decar] cK 
man calmly squeleched my protests, with ust enoug in \ g 
the superior air which can only be attained’ bring the carbon t proper percentage 
after thirty or forty years’ practice of a for punch making At th me time I 
trade, by telling me that all hardies were do not agree w t is the 
made that way and showing me the one proper 1 t n p nd I 
he used as evidence. I might have shown wouldn't advise iv f d t tl 
him half a dozen others that were not method. It \ ld be « ip d better 
lop-sided, within ten minutes’ walk of his’ to get the right kind of steel and treat it 
shop; but I refrained, because it would kindly 
have hurt his feelings, and, besides, he There was once fe-maker, who was 
would have declared them all freaks and among the pionec1 the 1 f steel 
exceptions to prove the rul who made a gre talking point of the 

That reminds me of an old fellow who superiority of steel over iron. In the early 


1 
used to make punches for a perforating 
One day | 1 


on a little matte 


concern had to go to his fire 


of business, and my as 


tonishment was very great when I saw 


him pull a bar of steel from the fire with 
stars flying from it i which 


in a manner 


plainly proclaimed that it was very badly 


burnt. Knowing his experience and rep 
utation, it startled me to think that he 
would burn his steel; but he didn’t secm 


to mind it a bit and simply quenched it 
and stuck it back into the fire, got a good 
heat on it and hammered it into a punch 
After cutting off the punch, he again burnt 


the steel, quenched it, took a fresh heat 


days the majority of safe-makers decried 
steel on account of its brittleness. This 
fellow, one of the smartest New England 
Yankees I ever met, would go to a pros 
pective customer and extol the superior 
virtues ot steel Wher customer ob 


jected to steel on account of its brittleness 
and backed up his object with the name 


of a had told 


all about it, my friend would declare that 


rival safe-maker who him 
he had fifty dollars in his pocket that he 


would give the customer if he failed to 
prove that steel would stand more blows 
Naturally, the 


would think he had a sure thing 


from a sledge than iron 


custome! 
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and take him up. Then they would ad- 
journ to the nearest smithshop and our 
Yankee would open his grip and hand the 
smith a sample of his rival’s iron, which 
the smith would be directed to lay on a 
couple of supports and strike a good, 
sharp. blow with his sledge. Usually the 
sample broke at the first or second blow. 
Examination of the fracture showed a nice 
silky fiber, indicating a high grade of 
wrought iron. Another bar was then pro- 
duced by Mr. Yankee with the remark 
that that was his steel and that he wanted 
the smith to hit it hard. As a rule, this 
sample would stand thirty to forty blows 
without breaking, merely bending back and 
forth. The result of the demonstration 
usually was that both customer and smith 
were nonplussed and that the Yankee made 
the sale. Nowadays we know more about 
both steel and iron, and the explanation 
is simple enough. The iron was a cold, 
short specimen, selected by “Yankee” on 
account of its brittleness, while the steel 
was a particularly soft and tenacious piece 
of open-hearth material. The curious 
thing about the whole matter is that 
“Yankee” told his story so often that he 
finally came to believe it; and when he 
quit the safe business for another he used 
steel for a purpose which could have been 
equally well filled by iron, and actually 
thought it useless to try to use the latter 
material “‘because it would not stand bend- 
ing.”’ 

There is a certain well-known shop in 
which the junior partner is a business man 
without technical knowledge. This gen- 
tleman once remarked to me that the thing 
that had struck him most forcibly was the 
great variety of opinions among the me- 
chanics who bought the product which 
he sold. He didn’t seem able to under- 
stand it at all. Now, he had met some 
mechanics who were as bigoted and self- 
opinionated as my blacksmith and my safe- 
maker, and he had also met a lot more 
who were of a thoroughly judicial temper- 
ament and who studied and weighed both 
sides of a question before forming their 
Naturally, these 
Again, many of his cus- 


opinions. two classes 
could not agree. 
tomers had become accustomed, through 
years of practice, to certain methods which 
seemed to them the best because the most 
familiar; while others had tried and adopt- 
ed still other methods with highly satis- 
factory results. 

What our friend had failed to notice was 
that the same differences of opinion exist 
among those who, like himself, have had 
a purely commercial training. Scarcely 
aly two firms follow exactly the same 
Doctors use widely dif- 
ferent for the 
Lawyers and judges constantly disagree 


business policy. 


treatments same disease. 


as to the interpretation and application of 


and some people are foolish 


laws, 
enough to expect all mechanics to agree, 
forgetting that 
and disposition all vary and must neces- 


yet 


experience, environment 


AMERICAN MACHINIST 
sarily lead to some differences of opin- 
ion. 

And now the moral to be drawn from 
all this seems to me to be that it is wise 
to respect the opinions of others while 
acting on your own, and not to call the 
other chap “too theoretical” simply be- 
cause his ways differ from yours. A re- 
ceptive mind is an essential to progress, 
and he who does not progress is surely 
dropping behind the procession in these 


hustling times. L. O. DANSE. 





A Fixture for the Magnetic Chuck. 
Editor American Machinist: 

The magnetic chuck has found a place 
for itself in hundreds of shops for hold- 
ing simple flat work for grinding, turning 
and planing operations. The following 
paragraphs describe a simple and cheap 
fixture made at the suggestion of our fore- 
man for holding work a little complicated 
in shape: 


—_——— 





FIG. 1 


Piece tobe Milled 
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to the two outside surfaces and back to 
pole c. As will be seen, the work is too 
short to span the chuck, and the underside 
of the pad at one end of the piece is raised 
above the surface of the poles. 

Plate e is made of sheet brass as a pre- 
caution against short circuiting—if I may 
use the term—the lines of force. The flat 
spring f riveted to it gives assurance that 
the outside hub of the work shall be cen- 
tered in the V formed in one edge of the 
plate, and also forces the end against the 
stop-pin g. Steel piece /: bridges the gap 
between the pad on the work and pole c 
of the chuck. This piece is riveted in the 
way shown in the end view, to the base 
plate of the fixture. It does not touch pole 
b at all, The whole thing is located on 
the chuck by two screws which enter holes 
in the faces of the poles. As these holes 
drilled from a templet, the 
screws can be used to 
tures. 

This simple arrangement. has been used 
for some time in interchangeable manu 
facturing with complete satisfaction, and 
it is probable that the advantage of sim- 
plicity and rapidity which the magnetic 
chuck offers will tempt us to try this 
scheme still further on small work requir- 
ing light cuts. RK. &. F. 


were same 


locate future fix 





Soft Hammers and Babbitt Ladles. 


Editor American Machinist: 
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‘ Plan 


MILLING FIXTURE 

Fig. 1 shows the piece to be machined. 
The casting was a thin one, finely molded 
and cast, so that only 1-32 inch was left 
for finish on the faces of the three bosses 
where the first machining was to be done. 
This cut was on surface a and was made 
with an end mill in a vertical milling ma- 
chine. 

Fig. 2 shows the fixture with work in 
place on the chuck. This chuck was an 
old one, and the arrangement of the faces 
of the poles was very simple—c being one 
pole, b the other and d the packing between 
the two. The fixture performed two du- 
ties. In the first provided a 
thrust for the mill to cut against, and, 
secondly, it completed the circuit for the 
magnetic lines of from pole b 
through the central hub in either direction 


place, it 


force 


USED ON 





A cub, mauling a mandrel into a mill, 
missed a machinist. The hammer used 
4 ba 

b 
Chuck 
g 
1 
Section on Line 
American Machinist =-x 


MAGNETIC CHUCK. 
was precisely like the one shown at page 
479. 

Few men in the shops will take time 
to properly fasten a handle into such a 
short-lived affair as a lead hammer, The 
right way is to cast them in, using a piece 
of pipe for a handle and spreading the 


end. 
There is not a solitary reason for any 
shop making its own molds, any more 


than there is for their making their own 
hacksaw blades. The lead-hammer molds 
on the market are better and cheaper than 
the “dinguses’’ made in the shops 

For the benefit of the machinists work 
ing where no facilities can be expected, 
I show in Fig. 1 a way to make soft ham 
mers with cast-in pipe handle. The mold 
is made of a piece of pipe, drilled and 
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split. Care must be taken that the handle 
is well closed in at Z. A dog will do to 
hold the halves of the mold together. 
Long ago, one of your correspondents 
told us how to make an improved babbitt 
ladle. sketch of it, Fig. 2, to 
help impress the readers of this 


I send a 


idea on 














. 2 


HAM MER 





FIG, I \ SOFT MOLD 


paper. A bar is cast across the snout, to 
make the ladle self-skimming. The ladle 
can be made with two snouts—better so 


for general shop use. 

A ladle in use is very hot. 
thing, the handle is too warm for comfort, 
and a lot of cheap, or of expensive white 
This ladle 
detachable handle—simply a double dove 
tail. 

It does no harm to add a lump of resin 


As a general 


metal is spilled about. has a 


to melted babbitt just before pouring. 
Ferp. WERTHEIM 

Forming and Trimming Punch and Die. 
Editor American Machinist: 

Fig. 1 is an insulation lining for a sock t 
sh_ll base and is ma'e of black fiber 1 32 
thick It 
ordinary round washer die, 1 13-32 inches 
hole in the 
center placed in 
a pan of that 
they will not split in the forming and trim- 
A blank 
the 
of the press it is struck by 


inch is first blanked out in an 
14-inch 
then 
soften so 


with a 
blanks 


water, to 


in diameter, 
The 


warm 


are 


ming operation herewith shown. 


is then placed at A, Fig. 2, and on 


down stroke 
the forming punch B and formed to the 
proper shape, and E, coming down, trims 
off the lining at F. 
are shown in section in Fig. 3. 
is bored out for 4A and grooved on oppo 


The punch and die 
The part 


site sides for pieces G, as shown in Fig. 2 
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into C, and can be taken 


to be sharpened by grind- 


A is a drive fit 
out to allow C 


ing across the face D. The steel pieces G 


(Fig. 2) are brought to a sharp point so 
that the trimmings, as they are forced 
down over C, are cut apart and fall out 


of the way is bored to receive 








t 
es 
im ! vist 
2 \ BABBITT LADLI 
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~ 


Punch 


ace by the 
which is sufficiently short after closing up 
to allow B to come ; 
prevent the punch from fallin 
placed as shown 


necked down and a screw ] 


it A The lugs to cut out the notches 
e nbe ire t Wi l sectional 
View ut i! SI \ { Fig 2 Ir 
naking the tool in this way we get a per 
fectly round lining that fits vase ata 
point BARNEY 





An Appreciation of the Oil Country Echoes. 


Editor American Machinist 


It has been said that “’Way Down 
Up n the Suwanee River” ha rendered 
ot interest scenes ordinary in themselves; 
that travelers view with awakened curi 
osity features of the I ilitv whicl it lor 
their association with Stephen C. Foster 
plaintive song would have passed un 
noticed. 

Of a much more practical nature are 
Osborne’s “Echoes from the Oil Country 
but they have somewhat the same effect 
upon the reader. So intimately do we 
connect the “Echoes” with the plac: 
which they were awakened that, upon 
looking from the car window as the train 
flits by, one instinctively falls to wonder 
ing which of these numerous derricks 
standing like solemn watch-towers, have 


been visited and had th repaired 





under the difficulties effectively de 
scribed. Many tidy little machine shops 
» be seen, any one of which might 
| 
io 
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TRIMMING 


PUNCH AND DIE, 
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pass for the one from which these familiar 
echoes They are all willing to 
attack a range of work that would stagger 
some of their more pretentious competi- 


arise, 


tors 

A feature which the 
most forcibly is that they all have ‘fishing 
tools” for sale, in a country where pre- 
sumably there are no fish to be caught. A 
moment’s the thought 
that the fishing referred to is done at the 


strikes observer 


reflection brings 
bottom of some of the deep wells beneath 
these silent derricks, 
ing each in its spot of ground, discolored 


innumerable stand 
by the oil which has escaped and trickled 
down the hillside, and whose only sign of 
life is the 
roughly formed wocden walking beam 
Although the business of oil producing 
is no longér an infant industry, few of us, 


rhythmical movement of its 


even though residing within a few miles 
of the derricks, have any over clear con- 
ception of the methods employed and the 
difficulties Mr. Osborne 
could some interesting echoes by 
causing them to arise not only from the 


surmounted. 


make 


Oil Country, but from an oil well itself; 
telling us something about the tools in use, 
their weight and proportions, their man 
ner of operation, the size and weight of 
the casing and the depth to which it ex 
tends; how the sand is removed and how 
tools which have dropped in the well are 
recovered; how deep is the average well 
and how long it takes to drill, and how 
many men are engaged in drilling it; how 
many hours they work a day and how 
many other things are done which an out- 
sider does not know enough to even ask 
questions about. 

Nearly a score of years ago I met a 
farmer who was possessed of considerable 
information on a variety of subjects other 
than those pertaining to his own vocation, 
but for all that he supposed that oil and 
gas wells were dug with a pick and shovel 
Readers of the AMERICAN MACHINIST are 
liable to of this kind, but 
probably only a few of them are well 
versed in all the particulars of well drill- 
ing GERALD E. FLANAGAN. 


not errors 





Cutting Large Internal Gears. 

Editor American Machinist: 
The 
print show how we arranged to cut large 


enclosed photographs and_ blue 


internal gears on a common spur gear 
cutter. The gear being cut at the time 
the photographs were taken was 70 inches 
pitch diameter, 2 diametral pitch, 4 inches 
face, and 75 inches outside diameter. 

The the cutter 
taken direct from the regular cutter arbor 
which was fitted with a 3%-inch pinion; 
the bracket shown in Fig. 3 for the arbor 


and gearing being bolted on the machine 


drive of internal was 


in place of the regular arbor support. 

The 
shown in 
side of the 


two driving pinions, placed as 


Fig. 2—one being put on each 
cutter—and the spool-shaped 
idler gear make a powerful drive for the 


limited 


space. 


The radius of the top of 
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the cutter bracket being only 1534 inches 
this attachment when provided with a cut- 
ter 534 inches in diameter will cut internal 
gears from 32 it.ches up to 70 inches diam- 
eter. 

The hight of the cutter center from the 
top face of the bed was such that, with a 








FIG, I CUTTING A LARGE INTERNAL GEAR. 


ring placed inside of the spider rim to car- 
ry the gear and the whole spider dropped 
down, an internal gear 66% inches in di- 
ameter could be cut. This saved making 
a spider for holding this gear. 


Ernest J. Legs. 


Machine Wrenches. 

Editor American Machinist: 
While we are progressing so rapidly in 
machine design we are prone to overlook 


a great many small and apparently insig- 
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nificant points. I have scanned the AMEr- 
ICAN Macuinist for 
to see some article touching on the great 


a long time trying 


number of different sizes of wrenches that 
We have 
in our works a keyseater of an up-to-date 
that its full 


usually accompany a machine. 


type and I am sorry to say 











SHOWING CUTTER HEAD AND GEARING 


FIG, 2 


ht 


wrenches 


equipment of wrenches numbers eig 
There four 
and the remainder are single; it is 


necessary for me to state the trouble a man 


are double-ended 


un- 


has while setting this machine for work. 
If he desires to adjust his cutter bar, a 
certain wrench is used; if he adjusts the 
stroke, another wrench is needed; if he 
adjusts the table, he needs still another 
he uses the full 
Now, why all this 


wrench, and so on until 
equipment of wrenches. 


trouble cannot be eliminated I cannot see 
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for there is very little difference in some 
of the thread diameters. 

This matter is one of importance, for it 
takes altogether too much time for a man 
to pick up so many wrenches, often get- 
ting the wrong one, and the time con- 
dollars in 
this trou- 


that 


sumed in this way amounts to 
a very short time. Outside of 
ble with the above machine it ts all 
can be and if the 
wrenches was one-half it 
be the greatest addition to the shop, for 


desired, number of 


reduced would 
we have cut keyseats in steel wheels 13-16 
by 7 inches long in from three to five min- 
utes, and they 
From the above it can readily be 
that after the machine is set it has unlim- 
ited capacity; but it is in getting it set 
that the time creeps in, and this 
could be done away with to a great extent 


were absolutely correct. 


seen 


trouble 


by reducing the number of wrenches. 
S: Fy. %. 
A Neat Time Card Board. 
Editor American Machinist : 
Having charge of a shop and knowing 
how unhandy it is to keep time properly 
with only a block of time cards, I decided 
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Belt Dressing and the Use of Belts. 


Editor American Machinist: 


There seems to be a considerable differ 
ence of opinion in regard to the use of 
belt dressing, Some authorities are for 
its use, others against; between the men 


in the shop the same difference of opinion 


exists, but, if anything, the majority are 
of it Until 
belt dressing used in England to any ex 


in favor recently 


tent was rosin put on dry, or 
oil and Now 


dressings on the market here 


there are 


rosin 


of American manufacture, which is put up 
in bars and is applied while the belt is in 
motion, I have found to answer very well; 


in fact, for ordinary machine-shop use, the 


best I have ever tried, being very handy 


and clean. The kind that is 


tins, like treacle (molasses) has no charms 


for me 


C. Otto Gehrckins (by the way, I have 


had several attempts t 


tleman’s name, but have not 


yet), of Hamburg, in a pamphlet published 


some time back, 


Says: 


the driven pulley tensed; a certain part of 
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\ TIME CARD BOARD 
substantial way, one for each employee. pulley, thus change from a slack to a 


As will be seen by the sketch, the board 
a block 
the 


contains a block of time cards a, 
of note paper b and a lead pencil c, 
pencil being fitted with an eraser, and all 
being held in place by spring clips f for 
the pencil and g for the blocks of paper. 
The board 


when the employee makes out his time and 


serves the purpose of a desk 
is hung in some convenient place during the 
time it is not in use, a hole being provided 
for this purpose at d. 
fastened on each board at e to correspond 


Over 


A check number is 


with the employee’s check number. 
the block of time cards a piece of filler 
board of the same size as the time cards 
is placed, and on this are the words “‘Use 
The block 


of note paper is used during the 


this to keep time car's clean.” 
day to 
keep a detailed account of the time on 
each job, including the time of transfers, 
i the 
evening the workman figures his totals and 


in case a job is interrupted, and in 


transfers them to the time card 


Harry AsH. 


tensed state, it becomes longer by stretch 
ing on the pulley, consequently it must 
move on the pulley. Each attempt to im 
pede this motion on the pulley must cause 
other inconveniences; therefore to attempt 
to prevent slipping by the use of rosin, 
lead to bad re- 


rough pulleys, etc., must 


sults. The use of a little tallow or grease, 
carefully applied, which will permit and 
this the pulley, has 


proved most successful. The band moves, 


sustain motion on 
as we have seen, on the pulley; it moves 
quicker than the driven pulley, while it 
is moving the pulley by friction along with 
it. This motion of the band must not be 
confounded with the slipping of over- 
charged belting, or too slack belting, which 
will make a disagreeable noise if intapable 
of doing its work.” 

Personally, I have found that the good 
results amply counterbalance the bad re 
sults and inconveniences. If no dressing 
is used, the belt will have to be tightened 


to prevent slipping, which in turn causes 


the only 
sometimes 


- | 
several 


one brand, 


put up in 


) pronounce the gen- 


succeeded 


“The band leaves 
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Some Notes on Cutting Pipe Threads. 
Editor American Machini 


There is a lot of difference bet 


ting threads on vuund iror used for 
bolts, studs, ete nd cutting ven-hearth 
steel when made into pipe Blunt, square- 
ended cutters, or chasers, as machinists 
call them, will work O. K. on the former, 
and passably well on iron pipe, but when 
we come to steel we are up against a ma- 
terial, and in such a shape that it can only 
be cut satisfactorily with having 
sharp, thin cutting edg like those of a 
wist drill, f nstanc 

Fig. 2 shows a cutter with its normal 
face set radial to the pipe If 1s scooped 
out as at ¢c, good work can be done with 
it, but, owing to the trouble and waste 
of the scooping-out proce when it has to 
be re-milled, there is a manifest advantage 
r setting it with its face as in Fig. 3. In 
Fig. 4 the cutter is set the same as in Fig 

only | the teeth cut on the side 
instead of the end, and has the advantage 
over both, as it admits of being sharpened 


repeatedly by ends of the 


teeth Then, also, the setting 


and grind 


ing can be chang be st results 


without making any constructive change in 


the further, the length 


completed set 
of the teeth, or rather thei 


number, re 
finish 


mains constant from start to 


The spaces between the nearly horizontal 
lines, in Fig. 5, represent the proportionate 
depth of cut, when eight cutters are used 
in a set, pitch eight per inch, and three 


teeth tapered off for starting, making the 
depth of cut for each starting tooth 1-240 
half 


the thickness of the paper that the AMER 


inch, or, approximately, once and a 


ICAN MACHINIsT is built on This as 


sumes that the difference between the top 


and bottom of the thread is 0.1 inch, One 


can easily see, by looking at the spaces in 


Fig. 5, the advantages that a thin cutting 


would have blunt and 


also see that the teeth fcllowing the start 


edge Over a one, 


ers have but a very little cutting to do, 
and that to grind them on the same angl 
as the starters their points would be too 
needle like to stand well, hence all the 
teeth in the cutters cutting a full thread 
are ground blunt, or nearly at right angles 
to a radial line Che cutters are set back 

distance marked 7 in Fig. 4 from a point 
tangent to the pipe » that when the teeth 
are dulled, less grinding will be required 
to sharpen them. It also gives them cleat 
ance. The distance i is only given as an 
illustration It is subject to change to 
:ccommodate the various diameters as well 








1424 
The line cl 


as the material in the pipe. 
in this same figure shows the clearance 
for the starters, but not any exact amount. 
So much for theory, we are now up to 
construction. 
Fig. 1 is an end view of a set of pipe 
with the cutters arranged as in Fig. 
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a, then a part of it goes up the incline, as 
shown by arrow b, then the pin s in the 
eccentric groove in the holder deflects it 


finally in the direction of arrow c. 
The tendency of tools in general, when 


thin cutting edges are used, is for them to 
pull into the work, and, in cutting pipe, 
to stall the machine or punch a hole in it. 


End view of cutter 


dies, 
4; in use the die is stationary and the pipe 
—~ 1 
ey ee. 
| c 
} ai " Cutters are ground 
} y automatically. 
G 
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by the movement of the handle in the up- 


per left-hand corner, which is pivoted to 
the frame marked A and connected to the 
Adjust- 


cam ring R by a rod, as shown. 
ment is made with an eccentric pin in the 
end of the connecting rod, The pins s 
in the cam ring are shaped at the inner 
ends to fit the eccentric grooves in the 
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FIG, 5 
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- FIG. 4 
DIE FOR THREADING LARGE PIPE 

he ideal grinding and placing in posi- cutter holders, making the connection be- 

tion in this respect is when the tools will tween the handle and holders complete. 
just feed themselves, when the only resist- The cutters are held in the holders with 
It set-screws, as shown, and liners are put 
behind the cutters as they are ground off. 


\t the top, at the right of the han- 


turns. 
dle, is a section of the cutter holder on line 
nn, Showing the V’s on the back to pre- 
ance to be overcome is that of the cut. 
will be seen that the location of the slots 


vent side play when the holder gets worn. 
control the 


for the cutter holders will 
gouging in tendency of the cutters. 


forces the 
The cutter holders are opened and closed 


The resistance due to the cut 
holder back into the V’s at both ends. 
First, the resistance is-in the direction in 


which the pipe turns, represented by arrow 


The cutter holders are taken out of the 
slots by first pulling the cam ring around 


till the pins s coincide with the grooves r 
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in the guard ring O. Then with the lever 
k, the handle not shown, pull the pin s 
out the distance ¢ or more, when the hold- 
er is free to be taken out through the 
center. 

To get an idea of the strength required 
in their construction, the first set of 6-inch 
dies, very similar to the set described, was 
chucked to the face-plate of a lathe and 
a piece of pipe was entered and kept from 
rotating by pipe tongs with the end sup- 
ported on scales. The horizontal distance 
from the center of the pipe to the point 
of support was 63 inches, and the weight 
on the scales averaged 240 pounds, when 
cutting a thread the full depth of the dies, 
which is 3 inches. 

At the top and right of the figure an 
outline is given, showing how the cutters 
are ground on a universal grinder. 

The teeth in the cutters are milled paral- 
lel to their edges, and the pitch angle is in 
the holders. This makes it possible to 
make cutters interchangeable, 1. ¢., the cut- 
ters from a sixteen set die make two sets 
for an eight set die, by taking the even 
numbers for one set and the odd ones for 
The pitch angle is the only 
There are 


the other. 
difference in the cutter holders 
exceptions, of course; for instance, there 
is no use in using a wide cutter for an 
order for short threads, etc. 
Youngstown, O. J. H. Dunsar. 





The Burden of the Old Men. 
Editor American Machinist: 

The English papers that have to do with 
trade affairs and which I have an oppor 
tunity to iook over occasionally have a 
habit, which has become chronic, of re- 
proaching American employers and the 
American industrial system, whatever that 
may be, for discarding aged workmen. It 
is represented, and I suppose believed, 
on the other side of the water that with 
us the bosses carry the matter to the verge 
of brutality, or a trifle beyond. Now it 
seems to me that our English friends are 
not quite correct in their actual informa 
tion and are far out of the way in their 
deductions, and I have been looking for 
some American remarks upon this import 
ant topic, but as yet I have seen few. I 
fee] quite certain that our side has not 
been fairly and adequately presented. 

The attitude of our friends in this mat 
ter it is not altogether pleasant to con- 
template. They tell their story with a 
whine and solicit the sympathy of man 
kind. They claim to be handicapped by 
their humanity, while we by sheer brutal 
ity evade their retarding conditions. | 
am so far from recognizing the correct 
ness of their assumptions that I am pre- 
pared to maintain that the industrial hand- 
icap in the matter of the old men is really 
rather upon us than upon them. 

It is, I suppose,a fact that you don’t usu- 
ally see men as old, or as many old men, 
in our shops as you do on the other side, 
but the shops are not the only places where 
them 


vou den’t see them. You don’t see 
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begging in our streets. There are quite a 
number «1 beggars in New York city, but 
it is practically impossible to find one who 
appeals for alms on account of his age. 
There are many blind, deformed and crip- 
pled and other evident victims of misfor- 
tune, usually young or not beyond middle 
age, but there are no merely old men beg- 
ging because they are old and crowded 
out of employment. You don’t find hem 
numerously in our almshouses nor the re- 
cipients of charity anywhere. They have 
either saved or otherwise accumulated 
enough to carry them or they are support 
ed and provided for in other ways, most 
frequently by younger relatives, so that 
if they do drop out of our shops, or, as 
our friends say, are dropped out, the alter- 
native with us is not beggary and starva- 
tion. 

Now it seems to me there is evidence 
in this that the burden of the old men is 
upon the worker than 
upon the foreigner, In the coun- 
tries the children, the women folk and, as 


American rather 


older 


long as possible, the aged generally con 
tribute to the support of the family in a 


way that is not and never has_ been, 
and which I hope never will be, the 
fashion on this side of the water. With 


us to a much greater extent than in any 
other land the man of the family is the 
entire support of the family, so that when 
he is found bravely carrying not only the 
young children but also those too old to 
work he is to that extent more heavily 
loaded with life’s burdens than in the older 
countries. If there are any who are en 
vious of the apparently larger wages of the 
American workman, they should turn their 
attention to the larger expenditure in 
volved in his different mode of life. 

As to the alleged crowding of the old 
men out of the shops while still of con- 


siderable efficiency, there is one evident 


condition operative with us and not oc- 
curring abroad which may account for 
much of it. Our shops are usually them- 
selves much younger than in the older 


countries, and there is also with us much 
more change of place by the volition of 
the workers, and it is therefore not to be 
wondered at that in the natural course of 
events and without inhumanity of design 
should be \mer 


You can’t expect 


the older men fewer in 


ican shops. to find many 
men with a record of forty years of con 
tinuous service in a shop that is only twen 
We have to this mat 


ter from a strictly business viewpoint all 


ty years old. argue 
through, and must regard the factory o: 
the workshop as a business affair entire], 


and not at all eleemosynary. It is one thing 


to discharge an old employee when no 
longer so profitable as another, and it is 
quite a different thing to decline to hire 


an old man when his competitor for th: 
place is young an fully capable in every 


other respect. The one who is most efh 
cient, immediately and prospectively. is 
pretty sure to get the job in such a cas: 


| 


in England as wel] as in America, or 
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and 


would do dif 


am much mistaken li this is not so 


if our transatlantic friends 
ferently they may be saints or simpletons, 
laim to be 


might be in 


and we do not « either 


As to how it a long-estab 


lished and continuously prosperous shop 
in this country, I take great pleasure in 
submitting a record kin'ly furnished me 


Sargent, of St 


by Mr. W. H 


Vermont, relating to the employees of the 


Johnsbury, 


Fairbanks scale works in that tow: l 
venture to challenge England or Germany, 
or all the world, to match this record. 
Mr. Sargent’s statement follows 
TECUMSEH SwWIF1 
LONG TERMS OF SERVICE IN THE FAIRBANKS 
SHOPS 
The veteran employee of the Fairbanks 


Francis Walker, foreman of 


consecu 


works is Col 
the foundry, he having served 57 


tive years. Two of his brothers were with 
the company for a long time, the total 
term of service of the three being about 
140 years. One of his molders has just 


resigned after 55 years of hard and heavy 


work 

The foreman of the polishing room Las 
seen 53 years of service, the head black 
smith 38 years and the foreman of the 


machine shop 34 years. For 49 years the 


head of the finishing department has had 


to do with the assembling, sealing and 
finishing of scales, and one of his foremen, 
who has charge of the room where small 
scales are sealed, has been in this line of 


business for 46 years 

Forty-six years ago the present head of 
the experimental department came to stay 
for a month and has remained ever since 
Phe 


jO years’ experience, and the head painter 


foreman of one paint shop has had 


in another room has swung a brush for 
42 years. 
Of course, it is to be presumed that the 


older and more experienced emplovees 
would be advanced to these positions of 
trust and responsibility, leaving to the 
younger men the hard work of to-day 
“Old men for counsel, young men_ for 
war.” But a glance over the ranks of the 


workmen themselves shows a considerable 


number of gray heads 


There are about 875 men in the manu 


facturing department, not including th: 
farm or the store, which employ about 75 
more men About one-fourth of the 

have been here more than 15 years, as the 


following table will show: 


50 men have served between 15 and 1g yrs 


16 20 24 
1 25 29 
40 34 
23 35 39 
S , : JO 

3 41 

2 42 

1 man has ee 43 
y 4° 
I 15 

: z 16° 
I 7” 
I : ae 
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1 man has served 50 yrs. 
 ** re i 53. 
I ‘4 oF Ss 
r ” ae iti sy 
These men have been obliged to work 


ten hours a day for so many years because 
they were denied the opportunities and the 
advantages in the way of education which 
young men of to-day enjoy. Most of them 
have families, and it is a notable fact that 
their children have been given so good an 
education that they have invariably been 
able to better than 
their fathers could gain. There is hardly 


command situations 
an instance where a son of one of these 


veterans has followed his father into the 
shops. 

Nevertheless these old men are not like 
the Man with the Hoe, “stolid and stunned, 
brothers to the ox.”’ They are the leaders 


all that is best in their village life. They 


often represented on the board of 
chool directors. The village and town 
officers are chosen from among them. 
Seme are deacons in the churches and the 


white-headed foundryman has been a 
legislature 
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The Premium Plan Accepted by the Trade Unions 
of Great Britain. 
} 


with the that 


The linginee 


It is liveliest satisfaction 
e clip the following from 


f September 5. It is but another illustra- 


tion of the fact, to which we have often 
referred in these columns, that this system 
las attracted more intelligent and serious 


We 


are accustomed to look upon the Britisher 


attention in Great Britain than here. 


he has crammed that word 
this 


as “slow,” but 
down our throats, in matter at 


We 


“ASter hanging doubtfully in the balance 


back 
least quote: 

for some time, the question of the adoption 
of the last 
last 
Carlisle 


been at 
and 20th of 
held at 


premium has 


On the 


system 
decided 19th 


month al conference Was 
between the Executive of the Engineering 
Federation and the Executive 


the 


Employers’ 
Council ot \malgamated Society of 
Engineers. The object of the meeting was 
primarily to discuss the working of the 
Elswick, at the Central 
Marine Engine Works, and at the works 
of Messrs Richardsons, Westgarth & Co., 


and Browett, Lindley & Co., but the repre- 


bonus system at 


sentatives of both parties recognized the 
desirability of viewing the question on a 
much broader basis, and a general under- 
standing on the Lonus—or premium—sys- 
tem, as we prefer to call it—was therefore 
Under the 
Amalgamated Society consents to remove 


reached. this arrangement 


all restrictions on the working of the sys- 
tem, and, on the other hand, the employers 
to those of their mem- 


agree to c¢ mvey 


bers who desire to adopt the system the 
that 
the time rate of wages for each job should 
in all cases be paid; se ondly, that overtime 
and night shift should be paid on the same 
conditions as at present prevail in each 


following recommendations: — First. 
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district; thirdly, that a time limit after 
it has been established should only be 
changed if the method or means of manu- 
facture are changed; and fourthly, that no 
the without 
Agreeably to 


firm should establish system 
intending to adhere to it. 
their promise, the Council of the Amal- 
recommended to their 
various that a fair and honest 
trial should be given to the bonus system, 


gamated Society 


branches 


and the district councils, having taken a 


few consider the matter, have 


agreed to the recommendation of the cen- 


days to 


tral committee. The premium system is 


thus, at rate, provisionally accepted 


by the men, and any manager is at liberty 


any 


to introduce it without fear of trouble from 
that quarter. 

“The recommendation which the Council 
of the Employers’ Federation is to convey 
to its members, and which is briefly out- 
» be entirely 


’ 
seems to us t 
fair. It 
bered that the workmen are predisposed 


lined abov e, 


reasonabie and must be remem- 


to regard the premium system as piece 


work in disguise, and their representatives 


went to the conference determined to op 
pose anything which might seem to sup 
port that view. The curse of piece-work 
lies in cutting the rates If rates once 


established were fixed forever, there would 
| when 


ve no trouble. The trouble begins 


a man earns more than appears to be a 
fair wage and the master reduces the price 
per piece. At that point the object of the 
plan begins to defeat itself. The workman 
knows that the master will stand his earn 
ing up to a certain amount and no more, 
and he is careful that 


The object of three out of four 


not to exceed 
amount, 
then, is to 


the memorandum, 


prevent the evils of piece-work 


clauses in 
First we 
have the stipulation that the time rate of 
wages should be paid; secondly, that this 
limit should not be altered except under 
special conditions; and, thirdly, that, once 
the ad- 
hered to. guard 


bonus should be 
The last 


against the danger that, the masters once 


started, system 


clause is to 


having found out the capacities of a man 


and a machine by offering a premium, 
should return to piece-work and pay at the 
The employers need 


It is 


rate so established. 
quarrel with none of these clauses. 
of the essence of the premium system that 
a man need not earn a premium unless 
he likes; he may “take it easy” and earn 
his ordinary weekly wage if he prefers it 
There is no compulsion. It is also a rule 
of the game that the limit 
only be changed when the conditions are 


time should 


radically changed. Even under those cir- 
cumstances there is no great loss to the 
left 
vided the automatic premium system de- 
vised by Mr. Rowan is employed. Final- 
ly, there need be little fear of the masters 
giving up the system once they have tried 


employers if it is unchanged, pro- 


it; it has too many advantages for that 
The fourth clause in the 
take to 
addition to the pay and premium on the 


to be probable. 


memorandum we mean that, in 
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full hours he has worked on a job, the 
workman shall receive the extra quarter, 
half, or third—or whatever it may be 

for every hour overtime, This is perhaps 
the simplest way of avoiding the difficul 
ties that might arise if a job begun in the 
day, say, had to be finished at night. On 
the whole, then, we think that the repre- 
sentatives who were at the con 
ference are 
result of their labors. 


times in the labor world that an amicable 


present 
to be congratulated on the 
It is a sign of the 
have been reached so 


conclusion should 


easily, There has been fair give and take 


on both sides. The employers have gained 
a point which will be of inestimable ad 
vantage to them, but so have the men 
“We cannot conclude without referring 
again to the decision of the men in the 
Manchester district to adopt the recom 


We 


need scarcely say that it is with feelings 


mendations of their central council 


of the liveliest satisfaction that we mak 


this announcement. As our readers a1 


well aware, we devoted early in the pres 
time to making 


ent year considerable 


full and searching inquiry into the work 


ing and advantages of the system. W 
endeavored to look at it impartially, and 
to arrive at a decision purely on its merit 
We not only visited the principal worl 


where it is in operation, but we put our 


selves into correspondence with the abl 
secretary of the Amalgamated Society ct 


We to lool} 


upon both sides of the question. 


Engineers were thus able 
The r 
sult of that inquiry was absolutely favora 


ble to the We 


that, while it encouraged individual merit, 


system. were convinced 
it was not unfair to the less clever work 
that it the 
his 


man ; gave workman an in 


creased interest in work, and_ that, 
without being oppressive, it called forth 
his best exertions; finally, that it afforded 
him the opportunity of substantially in 
On the 


the master also profited, for, while he paid 


creasing his wages. other hand 
more in wages as a whole, the wage cost 


per piece was reduced, and his machine 


tools were used to greater advantage. He 
was thus in a position to lower his prices 
and to increase his works, and so find 


himself in a better position to meet foreign 
competition. We are pleased to know that 
the attention of employers was directed 
to the system by what we wrote, and that 
several were prepared to adopt it if they 
could be persuaded that trouble with their 
not Now that 
made that point, we 
may hope to see the system widely adopted 
within the next few years.” 


men would result. their 


minds are easy on 





A New Method in the Book Business. 

A new way of handling a technical book 
business is being tried by the Derry- 
Collard Company, of 256 Broadway, New 
York. They assume that very few people 
who are likely to be interested in tech- 
nical books are dishonest, or will fail to 
pay for what they get. They therefore 


send on demand, to any address, such 
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books as one may think he needs, for ex 
amination, without prepayment, security, 
references or anything else, but the request. 
If the book is what is wanted, the money 
for it may be sent. If the book is not 
what is wanted, it may be returned and 
“no questions asked.’ The outcome of 
the experiment will be watched with inter- 
est, and any of our readers are of course 


at libertvy—in fact invited to take part in it. 





Remarkable Flanging. 
One of the most interesting manufac- 
turing processes with which the writer 
has been connected is the production of 


glass enameled steel tanks at the works 


of the Pfandler Company, in this city. 
These tanks are made of various diam- 
feet 9 inches inside, and are 


eters up to 


built up of rings 30 inches high, with a 


welded longitudinal seam, each ring being 
flanged outward at the two edges and 
bolted to its neighbors Phi inch 
] tes are firs irfed at t ends and 
then punched through the scarts t 1 Tew 
5-16 inch ets t ick the int in shap 
t wel | ng Next come olline Dp he 
I cting il] f which Ss 4 V enough a d 
vithout special interest; but at 1 t 
begins the spe 1 worl 

Che next operation is welding thy t 
\ weld 30 ches ng I 
flange plate is not such an easy thing 
make; but when that weld is in a big 


flabby ring, 6 or 8 feet in diameter, weigl 


ing about 600 pounds, the difficulties are 


vastly multiplied. This operation is per 
formed by taking a number of heats in a 
coke fire and closing about 6 inches of the 


weld at a time by striking overhand blows 


with light sledges It is necessary to 
opcrate separately on the inside and out 
side of the ring in order to produce a pet 
fect weld. Borax is used as a flux 

Then comes the flanging, which its really 
the most interesting of all the operations 
The flange is 2'% inches wide, so that on a 
ring 6 feet 9 inches inside, the metal must 
be stretched 13.35 inches in a length of 
255.25 inches, or 1 inch in 19.12 inches 
When one realizes that this is being done 
cold, one gets a fair idea of the amount of 
punishment good steel will stand, and 
one’s ideas of the flow of metals are some 
what broadened. One thing that adds 
greatly to the interest of this operation is 
the fact that the radius of the flange on 
the outside of the tank is only 1-16 inch. 
This alone would worry most boilermak- 
ers very considerably. 

The flanging is done on a machine which 
is substantially a facing lathe of 9-foot 
swing, with the carriage and its track 
omitted and instead of them a roll, 12 
inches in diameter by 4 inches face, so 
carried that it can be swung through an 
are of a little more than go degrees. This 
roll has also limited movements in both 


radial and tangential directions 

The ring to be flanged is held in a chuck 
composed of three segments, one of which 
is fast on the face-plate, the second hinged 
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to the first, and the third simply bolted 1 
the other two, so that it can be lifted off by 
an air hoist when the ring ts to be in 
serted or removed 

The ring being placed and the chuck 
belted up, the roll is swung around until 
its axis 1s parallel with that of the work, 


then moved radially until it has entered 


the ring, and finally tangentially till it 
bears against the work The terms radial 
and tangential are to be understood as be 
ing applied relatively to the principal mo 
tion of the roll in an are of a circle in a 
plane radial to the work 

The work is now started, and as it re 
volves the roll 1s moved around, swinging 


about a point in space corresponding 1 


the center of curvature of the tlange, and 


gradually crowding back the metal until 
t lies against the mouth of the chuck. A 


little more tangential motion is then given 


the roll to flatten the flange, and then the 
Il is moved out of thr nd a te 
Piet ¢ amped to thre \ K 1 \ ng I 
( DM It h lk n ny | ] d Tit 
e ring ¢ ( 4 ‘ ] 
nd the operati epeated t the 
v¢ 
; 
P ' 9 


for the boxwood sticks used r 

I u y conducted. About ten mu 
ut ire < sumed in ( tu p Luk 
tion of each 1g yu handling ot 
I it icl ne 1 We \ SUTTi Con d 
ibly more time » tha good day's work 
1s about seven rings. While the deserip 

n given may seem to indicate that the 
machine is quite a complicated affair, it is 


actually quite simple, in fact almost crude 


\fter flanging, the bolt holes are 
punched and the rings are sand blasted to 


give a clean surface for the enamel, the 


composition of which is a profound secret 
and which cost the company $30,000 to 
develop. The difficulties to be overcome 


were numerous, principal among them be 
ing the production of a poison-free enamel 
and obviating the chipping and peeling off 
so common in enameled ware. It may be 
a matter of surprise to most readers of 
the AMERICAN MACHINIsT that practically 
all enamels are composed largely of lead, 
and aie therefore poisonous; yet it may 
be some conffort to know that the time 
during which food is in contact with 
enameled cooking utensils is not sufficient 
to make the danger a serious one 

Another difficulty met in enameling thes« 
rings is in their size, which greatly ex 
ceeds anything previously attempted by 
enamelers. At first it was found that the 
ring was burned at some spots before the 
enamel was fused at others. To over 
come this, the furnace was rebuilt with a 
rotating hearth which is kept in constant 
motion till the enamel has been uniformly 
melted and incorporated with the surface 
of the steel. 

A sample of steel coated with this 
enamel was subjected for six weeks to 


the action of muriatic acid, without de 


terioration, while a simular sample coated 
with the enamel usually used by makers ot 
sanitary supplies was badly damaged by 
the same acid in three days 

After enameling, the tanks are bolted 
together, and here again a lot ot dithculti 


were met and overcome in producin; 


gy a 
tight joint. Rubber packing was found 1 
give a taste to the contents Usudurian 
was too hard to make a tight joimt with 
the comparatively thin flanges. Canvas was 
tried and found unsatisfactory, and finally 
a special webbing was produced, whi 
when saturated with a suitable protec ve 
substance, met all the requirement 
Che nachinery ind | nace \\ 
se are p I. M Paige, n 1g i 
the wor veing the inventor \ pre 1 
tflanging e had been produced 
Mr. Row f the Atlantic Iron W 
—— 
Wer v 1 {! 
‘ re P | i) ) 
1) 
Mr. Sharpe's Foreign Trade Policy. 
\, ' . ] 
| () 
\1 | 
340 
\Ir. | S 1] ) 
lov ) 
ent! ) ‘ 
llow I vy describe M1 
Sharpe's ) Wil 
xtendt 
marke 1 cul ed 
he foreig ( nee to the hom 
tr cle ney g t é re ( 1 
cle esp cle een 
nk ie foreig rack p 
pract Lily rl¢ | i his | ( 
trade, fi v tation 
were CCE ‘ 
Brown & SHARPE Mec. Co 
Hy DD. Su | \ 1 
The O hele r Company has recet 
lv closed mit rad vil he Subway Cor 
Struction (¢ ompany ror an escalator 1 
moving stairway, to be installed at the 


Manhatten Street Station of the new Rap 
id Transit road \t this point, the “sub 
way” crosses the Manhattan Valley on a 
viaduct, the tracks being about jO Teet 
above the level of the street Che escala 
tor will carry passengers both up and 
down, the two tracks being arranged in 
the same vertical plan The guaranteed 
carrying capacity of the device is 20,000 
people per hour, 10,000 in each direction 
\ motor of 35 horse-power will be sufh 
cient to operate the mechanism when 
working at its maximum capacity 

Even in Sheffield they are are not quit 
sure as to “what is steel,” and as a result 
of contention Professor Arnold will under 
take to determine what is and what is not 


steel 
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AMERICAN MACHINIST 
On the first of November the AMERICAN 
MacuiInist will have attained to the dig- 
- its initial number 
1877. In 


nity of twenty-five years 
having appeared November 1, 
view of that fact we propose to make the 
first issue in November an anniversary 
number, In it we shall review the progress 
that has been made during the past quarter 
of a century in the leading lines of ma- 
chinery, and specially illustrated articles 
will be presented from men who are very 
prominent in machinery lines. We shall 
compare the tools of 1877 with those made 
to-day, giving numerous illustrations of 
both periods, and the progress 1n tool build- 
ing, steam 
gines and boilers, marine engines, electric 
machinery, will be set forth by text and 
It will be a number that no 
will 


locomotive construction, en- 


illustrations. 


one at all interested in machinery 


want to miss, and will be well worth 


preserving. 





Manufacturers vs. Monopolists. 


We cannot too strongly commend to the 
attention of our readers Col. Kilbourne’s 
paper, an abstract of which we publish in 
another column of this issue. Here is a 
man of affairs—a manufacturer- 
tinctly recognizes two very 
truths: First, that workingmen, taken as 
a body, are much the same kind of men 
as those who are not workingmen and are 
influenced by much _ the motives. 
Second, that there is an essential difference 
between a manufacturer and a monopolist 
—a difference which manufacturers them- 
selves should never lose sight of, nor miss 
any opportunity of calling attention to. 

It is far too common to class all large 


who dis- 
important 


same 


enterprises together as oppressors of the 
poor and grinders of other men’s faces; 
entirely regardless of the plain fact that 
most manufacturing is carried on in the 
face of severe competition, and that many 
of the largest manufacturing establish- 
ments meet this competition and survive 
it only because of superior methods ot 
management; sellingtheir product at prices 
which make it impossible for less well- 
managed establishments to compete with 
them. 
Most 
pretty 


men in America work 
pay little attention to social 


and, thinking they 


business 
hard 
or economic matters; 
have no special reason for doing so, pay 
very little attention usually to anything not 
directly connected with their own business. 
It is easy led into 
thinking that all who condemn monopolies 
or monopolists are enemies of wealth or 
would destroy all titles to property. While 
this is true of too many agitators perhaps, 
we cannot help thinking it is largely due 
to the fact that manufacturers generally 
take no pains to themselves distinguish 
between monopoly and legitimate competi- 
tive business enterprise-or to cause others 


for such men to be 


to do so. 
Notwithstanding frequent statements to 
the contrary, we believe it to be true that 


a very large proportion of the manufac- 





October 2, 


1QC2. 


turing of the country is carried on by 
concerns competing sharply 
We believe 
further that even where most, or even all, 


independent 
with other similar concerns. 


of the concerns engaged in a given indus 
try are united under a common ownership, 
still there is no harmful monopoly nor a 
condition that justifies the term monopoly, 
unless such concern controls supplies of 
raw material, or lines of transportation, or 
has some other form of advantage that pre 
vents competition of other capital and 
other workers upon even and fair terms. 

The history of manufacturing is full of 
instances in which large manufacturing 
establishments that for a time did all the 
business in a given line finally had to meet 
competition from new concerns that grew 
up from small beginnings in spite of ap 
parent disadvantages; and, where a busi- 
ness is monopolized and large capital is re 
quired to compete in it such capital can 
always be obtained whenever a reasonable 
chance of success can be looked for. 

On the other hand, there are real mo 
nopolies which must be dealt with in some 
way or other—monopolies from which 
manufacturers as well 
monopolies which he is indeed blind who 
fails to see that the people of the country 
shall be 


would 


as others suffer— 


are and more determined 
effectively dealt with. What 
wish to see is many more manufacturers 
like Col. Kilbourne, who clearly recognize 
the difference between a monopolistic en 
terprise and a competitive one, regardless 


more 
we 


of the size or of the amount of their cap 
italization, and who will clearly declare 
and point out the difference and refuse to 
be “bunched with the lot’? and condemned 
for things which, instead of being guilty 
of, they generally suffer from, as victims. 

We regard it as a grave mistake for a 
manufacturer to imagine that his interests 
are bound up with those of monopolists. 
The exact contrary is the truth when the 
situation is broadly considered, A people, 
including manufacturers, thrive best under 
conditions of freedom and equality of op 
portunity. 





The Minneapolis Convention of Employers and 
Employees. 


At the above-named convention, of 
which we published an outline of the pro 
gram at page 1316, a good deal of gush 
the 


regarding the brotherhood of man, 


golden rule, etc., .ppeared, as might have« 
been expected; but, nevertheless, some of 
the speakers who have been in intimate 
contact with labor troubles expressed opin 
ions based on their experience which are 
noteworthy and important. Among those 
who spoke thus were F. W, Job, chairman 
of the Illinois State Board of Arbitration, 
the 
Fol- 
lowing are extracts from Mr. Job’s paper: 

“We find that 


the point where we can get the employer 


and Herman Justi, commissioner of 
Illinois Coal Operators’ Association. 


when we have. reached 


and his employees to agree to meet and 
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reason together that they are always well 
on the road to reconciliation. 

“One of the most important features of 
the present Illinois arbitration law is that 
which is covered by an amendment pre- 
pared by the present Board and passed by 
our last Legislature, which provides that 
where an industrial dispute occurs in which 
the public is affected, with reference to 
tood, fuel, light, or the means of commu- 
nication or transportation, or in any other 
respect, and neither party to such strike 
or lockout shall consent to submit the mat- 
ter in controversy to the State Board of 
Arbitration, the Board after having first 
attempted to affect a settlement by con 
ciliation shall proceed of its own motion 
to make an investigation of all the facts 
bearing upon such disturbance, and make 
public its findings with such recommenda- 
tions to the parties involved as in its 
judgment will contribute to a fair and 
equitable settlement of the differences 
which constitute the cause of the trouble; 
and in the prosecution of such inquiry the 
Board has the power to issue subpoenas 
and compel the attendance and testimony 
of witnesses, as in other cases. Prior to 
this amendment to our law a labor trouble 
might involve all the people of a particular 
community, all the citizens of one of our 
outlying suburbs might be compelled to 
walk to the city because of a labor trouble 
on traction lines which the parties thereto 
would refuse to submit to us, and the 
Board would be compelled to sit with fold- 
ed hands waiting to be called in. Now, 
however, it is different, and when such 
trouble occurs our Board proceeds to in 
vestigate it, and we find that public opin 
ion invariably brings the guilty party to 
time. This is the nearest approach to 
compulsory arbitration found in any of the 
laws of the various States relating to the 
subject 

“We do not think that there is any 
short cut to the solution of all labor trou 
bles. We do not claim to have a panacea 
ra specific or a patent medicine which 
We do not believe 


that all cases can be settled, or even helped 


1) 
Will fix up every case 


by our Board, and we especially think that 
we should rid ourselves of false hopes for 
an industrial paradise on earth, which none 
of us ever can, or ever will, see. We be 
lieve that theories alone cannot solve labor 
troubles or accomplish arbitration, but that 
t, and hard 
werk at that, and that we must all learn 


it requires work, and lots of 


our lessons well from our experience, and 
when we have learned them profit by them 
and teach the other fellow We believe 
that conciliation can do ten times as much 
as formal arbitration. Conciliation and 
getting people together to talk their own 
troubles over will, in almost all cases, ac- 
\ formal ar- 


bitration, where it is settled not by the 


complish the desired result 


parties to the controversy, but by some 
third party, is never as good as a bargain 
made by the contestants themselves, but 
} 


this same formal arbitration must be re- 
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sorted to in certain cases, and it surely 
has a function, and there is work for for- 
mal arbitration. On the cther hand, 
formal arbitration can be carried too far, 
for if every time a little trouble comes up 
an arbitration board should jump in and 
make a formal hearing, it would do more 
harm, in my opinion, than it would good, 
for it would lead both employer and em 
ployees in many instances to produce trou 
bles for the sole and simple reason that 
perhaps a Board of Arbitration, or a sin 
gle member of the Board, might help them 
out by deciding in their favor. There is 
thing this Board does tind, however, 
and that is that a great many employers 
and employees who formerly were the last 
to even think of the matter of conciliation 
and arbitration are now the most eager t 
take the matter up, and, in fact, are 
clamoring for it.” 

From Mr. Justi’s paper we make the 
following extracts: 

“We must cultivate that wise, noble, es 
sential quality in our nature—the spirit 
of self-reliance. Break down confidence 
in self, or lessen the consciousness of our 
responsibility to ourselves and to our fel 
lows, and we become a race of weaklings, 
shirks and demagogues, and the very in- 
stitutions formed to prevent trouble be 
come nurseries where trouble is fomented 
and demagogues and time-servers are cre 
ated. If arbitration is made so easy that 
employer or employee can resort to it upon 
any question that may arise between the 
employer and the employee, the result will 
be that wherever it is believed any advan 
tage can be obtained on one side or the 
other, the responsibility of settling questions 
in dispute will never be assumed, as it 


should be, by those immediately in author 


ity or intercst, or it will be imposed upon 
the arbiters Thus arbitration will, in the 
very nature I ] ws n go to seed 
and be in bad repute No dignified plan 
f arbitrat will ever be successful until 
ill wise and honorable means have been 
exhausted in devising a simpler, quicker 
nd equally fair method of settling the 

majority of such disputes as arise 
from d to day 


“Under existing conditions I do not 


1e strike in the anthracite field 


could have been averted, but I do believe 
that it has been prolonged by an _ utte1 
absence of tact on the part of the oper 
ators and by the intermeddling of well 
meaning parties who have considered 
themselves specially qualified to adjust the 
dispute, Political intrigue and interfer 
ence have not helped in the present in 
stance, nor will a wise precedent be estab 
lished for the future, should the present 
strike be terminated through such an 
agency 

“In the coal-mining industry of Illinois, 
arbitration by outsiders would be well-nigh 
impossible, whether the interests of em 
ployers or employees are to be considered 


Why? Because in the coal industry of 


Illinois certain fixed or accepted principles 
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t political economy were thrown over 


board long ago. It is no longer a ques 
tion of the survival of the fittest—a ques 
tion of natural conditions—a question ot 
the earning capacity of the workmen; it 1s 


the competitive conditions which must be 


taken into consideration in order to de 
termine the scale of wages for mining coal 
t 1s a quest {I @iy g f dividing 
work in mines and a.nong miners he 
different « field { e S$ \ 
biters n thor ghily f har with a tie 
deta f « n g with the pe ur 

mnditions of the « g industry i 
I] line cceed ‘ el le 

1 f tl pe ib ( 
n arbit ga ge number of deserving 
vo 1i¢ f ( p v1 nt HDecatsc 
nost men n n dustry itself would 
be VOVeETI d ry he gene! | laws I riit 
or of p ( ecol y.. | it surpl! 
therefors t corporat > representing 
great industrial interests, or labor orgam 
rations representing tl acred and vital 
interests of laborers, hesitate to arbitrate, 
and specially to arbitrate through an alien 
b ly : 

“All talk of arbitration or anything akin 
to it is well-nigh idle, unless we take ac 


count of organization—not only as applied 
to employee, but organization as applied to 
employer. Whether we oppose it or favor 
it, organized labor has come to stay, and it 
must therefore be c msidered because we 
must deal with it The employer class 
must organize to a point of excellence and 
efficiency w ranized labor will re 
spect it ‘s 

Frank L. MeVey, Professor of Econom 


ics at the University f Minnesota read 
1 paper on “The Economic Effect t the 
Eight-Hour Day,” in which he said 
The weat nd tear upon human life 
Sic ad CT¢ I ] rn ll l ds 
f prod f men are ) nd . 
‘ . 2 ! nd vel 
perat t t must have 
e | rest ( ! id for tamily 
fe ) rf \ 
( " falls r} iS S« 

! | ( \ : 1 f OT 
ilone can g the v el ( etsure 1 
he caretu dy of present-day problems, 
thrust more and more upon the electorate 
for de ) 

Julian V. Wright f the National Cash 
Register Company, described the methods 
of that company at considerable length, but 
is our reader ire already familiar with 
hem, an abstract of his paper seems un 


John Bates Clark, Professor of Econo 


mics at Columbia University, read a paper 


on Compulsory Arbitration, the essence of 
his views on tl topic being as follows: 
For stat cialism it is safe to say the 
majority of ire not ready, and even if 
it were to com t would bring with it 
condition in which the rewards of labor 
vould ive fixed by some officia 
body The process would be far mor 
irbitra I tf the tribunal 


———— 


— 


we 


ee 


a 


= 
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which in 


employment. If the plan of doing this by 


contract between employer and employed 


is to continue at all, the State must choose 


whether it will or will not give some rec 


ognition to the claim of organized laborers 
to their tenure of place. If it denies this 


right, strike-breaking should go on under 


the protection of the State, and without 
hindrance from any other power. If it 
recognizes the right the State is the only 


The 


agency that can properly enforce it 


State must say when a body of workers 
may be thrust away from the mills, the 
mines, or the railroads where they have 
been working in order that a new body 
of men may be put in their places. There 


considerable grounds on which it might 


be 1 to thrust them out. If they are 
eting arbitrarily and unjustly, 1f they are 
restricting the number of their members 


and demanding abnormal rates of pay, they 


and there 1s no 


ire acting as monopolists, 

ground for protecting them; but if their 
demands are reasonable, it is in order 
fo me competent authority to say so, 
nd to insure them, so long as they con 
tinue to so act, against a loss of their 
place Phi 1 the essence of the only 


compulsory arbitration that I am willing 


to recognize It hinges on 


practicable 


that claim to a tenure of place which or 


ganized workmen assert and vindicate in 


their own irregular way It legalizes this 
right to the extent of protecting from 
eviction men who accept terms that are 
pronounced just, but it leaves men who 


reject just terms to go elsewhere and shift 


for themselves. Compulsory arbitration 


might easily go beyond this, and it has 
that it 


would encounter 


been supposed by many persons 
would do so, and that it 
constitutional difficulties.” 

Charles Zeublin, Assistant 
Sociology at the University of Chicago, 
took Relation of the 


Public to Capital and Labor,” from which 


Pre fesse iT of 


for a topic ‘The 
we make this brief extract: 

“When one sees the financial and physi 
cal 


transportation 


in municipal affairs of the 
the 
encroachment on the life of the citizen of 


dominance 
Systems, Or witnesses 
ill-paved and unclean streets, or observes 
Streets frequently torn up to make place 
for wires and pipes of various kinds, or is 
oppre 
cellaneous 


sed by too frequent vistas of a mis 


collection of telegraph, tele 


phone, electric-light, gas, and trolley poles 


and standards, to say nothing of the ubi 


quitous signboard, one is inclined to won 
der when the preparations are to be com 


pleted and life is to begin The discon 


tent of the citizen increases if he 


sees 


public officials serving the corporations at 


the expense of their constituents, health 
commissioners more solicitous for the 
landlord than for the tenant, smoke in- 


spectors derelict in duty, while influential 
manufacturers and apartment-house own 
ers ignore the well-being of the commu- 


nity, public library trustees accepting ben 


the public and then 


efactions de igned for 


\ustralasia adjust the terms of 
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restricting the use to a favored few, school 
board members resenting advice given 
to them by the public whica pays for the 
schools, or park commissioners instructed 
to provide playgrounds for the children, 
but possessed by an infatuation for grass, 
for the 
and thus fulfils the 
life. The 


experience and more immediate interests of 


“Public ownership provides 


coming generation, 


community's law. of superior 


private capital make for energy and some 
times for efficiency, but there is no perma- 


nence. One of the most serious difficulties 


involved in the private performance of 


services which are essential to public wel 


fare is the fact that the individuals in con 


trol, however honest they may be, have no 


inducement to make provision for the 


needs of the coming generation. Thus the 


community is frequently saddled with bur 


dens which tax 
ot a 


thle for 


remain upon the re 


sources generation 1n no way respon 


these actions. Franchises which 


generation are utterly 


extend beyond on 
indefensibl There is an abundance of 
that the life 7 


is long enough to provide ade 


experience to prove ot one 


generation 


quate remuneration for such investments, 


the justices 


and numerous it worked by 


any greater extension of such franchises 
furnish sufficient evidence in favor of short 


franchises and subsequent public owner 


ship. The municipality possesses immor 
tality as no individuals or corporations 
can, and its interests, even more than 
those of a family, must be anticipated, so 
that the coming generation may not be 
sacrificed for the present.” 

Col. James Kilbourne, of Columbus, 
Ohio, president of the Kilbourne & 


Jacobs Manufacturing Company, read 
a paper on “Some Phases of the 
Labor Question,” describing briefly the 


general course of conduct towards the 


firm's employees. Its policy, in general 
treatment to 
that 


is shown to its officers and salaried clerks 


terms, is to accord the same 


those emploved by it at daily wages, 


This applies to vacations, to advancement 


in wages for merit and length of service, 


1+ 
ad to 


to allowance for illness or injuries, at 


all other relations 
‘Tf an injured or 
half or full 


without 


employee is seriously 


sick, he is allowed 


pay, ac 


cording to circumstances, refer 


whether the through 


ence to injury was 

his own or the company’s negligence. If 
injured seriously, he is sent to a_ hos 
pital, not placed in the general or free 


ward, but in a private room, under a paid 


physician, with instructions to give him 


every care that would be given to an officer 


of the company. In several instances old 


employees, unable to bear the expense 


themselves, who have developed symptoms 


disease, been 
ir Colorado, at the 


of pulmonary have 
North Carolina « 


pany’s expense 


sent to 


com 


“In the employment of men no difference 


is made on account of color. religion, or 


is ever asked whether 


Many 


politics, and no one 


he 1s or 1s not a member of a union 
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union men, but the 
these 


of the employees are 


greater number are not; between 
there has never been any evidence of un- 
pleasant feeling.” 
Speaking of improved factory regula 
tions, the speaker said: 
“Common humanity demands that em 
ployers of labor should take every practical 
precaution against bodily hurt to their em 
ployees. While the number of those em- 
ployers who do not recognize, or do not 


for their responsibility for the well 


car4re 
being of those under them is, under the 
advancing humanitarianism of the age. 


rapidly diminishing, the number of those 


careless of the safety of their employee s, 


and who will remain so, unless compelled 


by the law to do otherwise, is very larg: 
Even if every manufacturer, every railroad 
president, and every mine owner, wert 
live to their duty in this respect, public 


supervision would still be desirable 
On the said 


“It 1s quite a common belief that the evil 


subject of 


inherent in trusts is not combination, 


overcapitalization. Combination, it is said, 


brings with it grea. advantages It econ 


omizes in cost of production, prevents 


ruinous competition, and, therefore, com 
lowering of secures 


The 


by over 


pulsory wages, and 


firm prices to consumer and producer 


evil they say is that the trusts 


capitalization put an excessive value on the 
properties combined, and that in unde 
taking to pay dividends and interest on the 
tocks and bonds, they seek to take the 
unearned interest out of either the wages 
of the 
consumer. 


evils, for the bonded debts of these 


laborer or the price paid by the 
This is undoubtedly one of the 
great 
corporations will be a perpetual burden 
on the public, but so far as workingmen 
are concerned, they would be in danger 
whether the trusts are overcapitalized or 
not, the overcapitalization, of course, ag 
the monopoly that 


gives the pewer to regulate wages, 


gravates evil. It is 
over 
additional 


capitalization merely adds an 


ncentive for lowering them 

‘Tam not opposed to large corporations 
where no monopoly results, and I can con 
ceive of combinations that would be bene 
the 
but to their employees and the public at 
But 


ficial not only to parties combining, 


large the overcapitalization trusts 


of to-day are practical monopolies. They 


are a menace to our prosperity and to the 


independence of laborers, It is becoming 


very common belief that while both of 
the great political parties declare against 
them in their- platforms, nothing will be 


done to crush them, or effectually con 
trol them, and it is held by growing num 
bers that the tendency towards their pro 
that it 


on economic and moral necessi 


motion 1s so universal must be 


grounded 
ties 


“While 


of employers who recognize their true obli 


there 1s an increasing number 


gations as such, and who are as sincerely 


concerned in the advancement of the inter 


ests of laboring men and women as they 
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themselves are, and while there is a grow 
ing opinion in the world that the man who 
does not deal fairly with those he employs 
to aid him in building up his business, 1s 
a man to be shunned by his manlier broth- 
ers, organization of labor is still necessary 
in a multitude of cases to insure fair treat 
ment and just wages. Enlightened public 
opinion is coming more and more to recog 
nize the necessity for such organization, 
and to recognize the fact that ‘even if the 


gains from it were much less than they are, 


and the dangers greater than they are, 


has the promise of better things 
“Whi 


may be and sl uld be peace betweet 


1 4 
between labor and capi 


bor and monopoly, there can never be any 


ting but war. The strike in the anthracit 
coal mines may be stopped for a time b 
the exhaustion of either party to it. b 

ie strite will never be de finitely settled 


vhile a few individuals, claiming divine 


iwthoritv, assert the right to contro 

ecessity of life, the gift of the Creator 
his Idre1 nd to do with 1 S \ 
ev see fil Let the laboring m 


member that liberty under the form of 


law is his greatest earthly inheritance; ot 
more importance to him than it is to tl 


ich. Let him be careful, as careful of th 


in the end he will surely be triumphant, 
helping the coming of that happy day, 
which may God speed, when lockouts and 


rikes shall be no more, because all men 


shall recognize and obey the obligations 


pertain to the universal brotherhood 





e papers are those 


Noteworthy among tl 
vv Messrs. Job and Justi, who, from their 
positions in life, are brought face to face 
with concrete phases of the subject. Note 
worthy as disappointments are most of 
the papers from college professors and 
the professional leaders in the “social bet 
terment’”” movement. While Messrs. Job 
and Justi had suggestions to make which 
are capable of application to the problems 
which arise, the other class of papers dealt 
largely with glittering generalities and will 


soon be forgotten 

\ firm of selling agents, who had repre 
sented one of the manufacturing compa 
ies now included in what is called the 
Steel Spring Trust, has sued for an in 
inction against the trust to prevent the 


reaking of a contract made with the con 





stituent company before the combination 


vas formed The selling agents had made 


mtracts with railroad and other corpora 


ms and the threatened action of the trust 


prevents these contracts he ne carried out 


nd WOTKS 1nyUsTIce 


The National Machine Tool Builders’ 
\ssociation will meet at Cleveland. with 
headquarters at the Hollenden Hotel, Oc 


er Ig 
eee 
The Columbia bicycle factory in Hart 
1 
{ 


ford has been closed indefinitely. Only 


about 125 men were emploved there 
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Some New Things. had not beet nnected wit 


CENTER CLEANER lANARE Cl I ! lV veal 
Every lathesman knows the difficulty of Harry S, Parmel Ve rt the 
being sure that the centers in his work matic sprinkl Wi y manufa 


are clean and clear of chips and also the 


time consumed in making them clean. The a cruising vacht at Bi Sep 
device illustrated herewith is intended to 206, fittv-cig 
remove this difficulty. It consists of a cup — 


within which is placed a hollow plunger, 


Commercial Review. 
th New York, Septet Q 


which is normally held at some h 


tance from the bottom of the cup by 











helical spring shown. The cleaning fluid | mor f Septen 
whicl nN \ | 1 ne Kerosene soda 1 
| 
: ; d 
‘ ‘ 
’ IX 
SS _| —<—_ 
(“~~ ) 
| 
| 
1 
i 
———_ ee, 
ead = : 
/ in ee I; 
ence | A < 
i 
Steel Ci cid 
HikIs TAN ENTEI CLEANER \ | 
coke t ( ‘ | i 
water, « or a mixture of these (where policy, 1f adopted, w ( ( 
cleansing and lubricating are intended tobe ace to t ror nd ‘ ( 1] 
done at the same time) 1s placed in the b cl W101 Inquiry ‘ 
lower chamber. and when the work 1s mpat tt did 1 
placed within the cone at the top of the tangible Inftormatiol ( rning the 
plunger (which centers it) and is pressed port t 
downward a strong stream of the cleaning pin t ere t 
fluid is forced upward into the center a ny c, I ¢ 
shown, thoroughly washing out all chips following 
and dirt The chips fall into the interior was made 
f the plunger and may be removed by It 1 ( p 
dumping, this being necessary only at long ce lorn 
ntervals The devi S » mad to ce! \ I 
be conveniently attached to the lathe or I at ! thre 
elsewhere, and is made by A. B. Christ compan eneve ( are 
man, 1086 Central avenue, Cleveland, O very i 
— ce 7 
Personal. bes P 
Wm. H. Wiley. the publisher, and treas owing t re f oe 
urer of the a. S&S BM. I has been nomi and bitur ! t 1 
nated for Congress by the Republicans of consid reity { 
his Congressional district in New Jersey mont] Ii ew of ( 
Mr. James C. Hemphill, of the Rogers dent that the United States Steel Corp 
& Hemphill Machine Company, manufac- "On Would not thie ( 
irers of vertical boring mills at Alfred a mpane vine 
N \ . has sold hi interest in the above hort 
company to Mr. Rog vho will continue { | 
e |] ne ed S S1 ( ry COT ad 
— t np. of the indep ! 
Obituary. panic 1 me ] A 
Isaac A. Singer died suddenly at Atlat trust. W e the corporation ha trong 
tic Citv, N. J.. September 26, sixty-five hold on the iror nd steel trade. recent 
vears old He was a stockholder of the figure mpiled and published by Mz 
Singer Sewing Machine Company, but Swank, of 1 \merican Tron and Steel 
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Association, on what he claims were ofh- 
cial data, indicate that the total output 
of the independent companies is consid- 
erable 

“A prominent manufacturer of pig iron 
said only a day or two ago that all the pig 
iron of the country were 
favorably disposed toward the United 
States Steel Corporation, and that they had 
always received fair from the 
latter. It is known that during the last 
year the corporation has bought considera- 


manufacturers 


treatment 


ble pig iron from outside manufacturers. 
“One in a position to speak with auth 

ority says that he has no idea that the cor- 

poration will change its policy with respect 

to the independent companies in the fu 

ture.” 

tools by 


for machine 


Railroad Company are 


Some big orders 
the Pennsvlvania 
among the possibilities of the near future. 
In addition to the $2,000,000 recently auth- 
orized by the officials of the company for 
the improvement of the shop facilities at 
Altoona, it has spend 
$500,000 more in carrying out plans for the 
It is the inten- 


been decided to 
betterments at that point. 
tion of the company to erect three new 
departments, one of which will be a wheel 
foundry, larger and more complete than 
the two A roundhouse for 
the Pittsburgh and Midland divisions will 
also be erected at Altoona It is the ulti 
mate intention of the company to manu- 


now in use. 


facture all its own engines and cars, and 


to this end the enlargement of the shop 


facilities has been authorized. 

Judge Lacombe, of New York, on Friday, 
granted a restraining order upon the ap- 
plication of the Chicago Pneumatic Tool 
Company, the Philadelphia 


Pneumatic Tool Company from making, 


restraining 


selling or using tools in infringement of 


the Moffet plant, owned by the Chicago 
Pneumatic Tool Company, until the fur- 
ther order of the court An injunction 
had previously been issued against the 


user of one of 
the 
Philadelphia company, but the latter com 


Boiler Works, a 


infringing tools manufactured by 


Franklin 


the 
Lil¢ 


pany claimed that, as this injunction was 
not against them directly, they were at 
liberty to continue to manufacture and sell 
such tools, But Judge Lacombe’s order 


now prevents them from further infringing 
the Moffet The defendants 
required to appear before Judge Lacombe 


patent. are 


in October and show cause why a perma- 


nent injunction should not issue against 


them 
Che the 
the Driggs-Seabury Gun and Ammunition 


scheme for reorganization of 
Company, of Derby, Conn., having failed, 
It is said that the 
United States Shipbuilding Company has 


the plant will be sold. 


made an offer of $500,000 for the property, 
and the creditors have decided to wait for 
a week or’so in order to hear definitely 
from the company regarding the offer 
The Diamond Drill & Machine Company 


reports its almost complete recovery from 


its recent fire, and expects to have both 
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its new steel plant and its new iron foun- 
dry in successful operation within the next 
two months at the most. It has practically 
secured all the equipment and is rapidly 
filling orders. It is also building a large 
blacksmith shop, and is doubling the ca- 
pacity of its electric light plant, also its 
boilers and engines. 

The Philadelphia Pneumatic Tool Com- 
pany reports that in the month of August 
they broke all previous records in the 
amount of goods shipped, although from 
present indications September will estab- 
lish Recent 
large orders have been received from the 
Cambria Steel Company, Pennsylvania 
Steel Company, New York Shipbuilding 
Company, Newport News Shipbuilding & 
Dry Dock Company, and Grand Trunk 
Foreign orders have 


a new record in that respect. 


Railway Company. 


been received from Paris, London and 
Copenhagen. More orders have come in 
for rotary drills during the past two 


months than ever before. This company 
has just added to its machine-shop equip- 
ment eight engine lathes, two automatic 
machines, two turret lathes, two grinding 
Fellows gear shaper, six 
milling 


machines, one 
drill 
chine, one twist drill grinder and a num- 
ber of other minor machine tools. 

The United Shoe Machinery Company 
has decided to accept the offer made by the 
build a huge 


presses, one universal ma- 


city of Beverly, Mass., to 
plant to cost $750,000 and to occupy ten 
acres and employ at least 2,000 operatives. 
The company has organized a committee 
The plant will in- 
60x80 


to carry on this work. 
ciude an administration building, 
feet, three stories high, two parallel main 
manufacturing buildings, 600x60 feet, three 
stories high; a storage building, 400x60 
drop forge, 


hardening 


Teet, 
blacksmith, die 
plant, 60x220 fect; a 20-ton daily foundry 


three stories high; a 


sinking and 
plant, and a central power plant of 1,800 
horse-power, Industrial and underground 
railways will connect the various buildings 
and the whele plant will be electrically 
All the factories will be 
dated in this big plant 

“Labor Conditions in the United States” 
is the subject of a chapter in the recently 
published report of the commission from 
the British Iron Trade Association which 
United States a 
since and reported upon industrial condi- 


driven consol 


visited the few months 
tions, and especially those relating to iron 
and steel, Discussing this important ques- 
tion of the condition of labor in the United 
States, as viewed from the standpoint of 
the English citizen and manufacturer, the 
report, among other things, says: 

“The human factor and the personal 
equation appear to count in the United 
States for more than they generally do in 
Workmen 
larger measure of independence, based on 
the knowledge of the fact that work is 


Europe. appear to enjoy a 


more easy to obtain than in older coun- 
that rule, to 


de- 


tries; they are able, as a 


save money, and are, therefore, less 
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pendent than when living, as is not un- 
usual in Europe, from hand to mouth, and 
that they are living under a political regime 
which is founded on democratic principles. 

“Two features of the relations of em- 
ployers and employed may be named as 
exercising a powerful influence on the 
amity of their connection—the first, the 
encouragement and reward of workmen’s 
inventions, and the second, the readiness 
with which workmen of exceptional ca- 
pacity can themselves become employers 
and capitalists.” 

Pawling & Harnischfeger, 
Wis., advise us that the demand for elec- 


Milwaukee, 


tric cranes and hoists continues very satis- 


factory. Recent sales made by them in- 
clude the following: Davenport Foundry 
& Machine Company, Davenport, 
one 5-ton crane; Alan Wood, Iron & Steel 


Pa., one 15-ton 


lowa, 


Company, Conshohocken 
crane; Smeeth Copper & Bronze Company, 
Chicago, one 10-ton crane; Copper Queen 
Consolidated Mining Company, Bisbee, 
Ariz., three 10-ton cranes; American Sheet 
Steel Company, Cambridge, Ohio, one 3o0- 
ton crane with 5-ton auxiliary hoist; In- 
ternational Harvester Company, Deering 
Division, Chicago, two special 5-ton hoists ; 
Vulcan Crucible Steel Company, Alliquip- 
pa, Pa., one 15-ton crane with 3-ton aux- 
iliary hoist; American Sheet Steel Com- 
pany, McKeesport, Pa., one 30-ton crane 
with 5-ton auxiliary hoist and one 10-ton 
crane; Greenslade Foundry Company, Mil- 
waukee, one 15-ton crane; American Foun- 
dry & Construction Company, Pittsburgh, 
one 3-ton crane; Reading Iron Company, 
Reading, Pa., one 10-ton crane; Canons- 
burg Steel & Works, Canonsburg, 
Pa., one 25-ton crane with 5-ton auxiliary 
hoist; The Holthoff Machinery Company, 
Cudahy, Wis., 3-ton Allis- 
Chalmers Company, Milwaukee, for Sani 


Iron 


one hoist ; 
tary District of Chicago, one 15-ton crane; 
The McConway & Torley Company, Pitts 
burgh, Pa., one 2-ton crane; Brown Cor 
liss Engine Company, Corliss, Wis., one 
30-ton crane with 5-ton auxiliary hoist; 
Gisholt Machine Company, Madison, Wis.. 
one 10-ton crane; The Milwaukee Electric 
Company, Milwaukee, 
The Standard 
Mifflin County, 
Christensen 


Light 
5-ton special 
Works, 
10-ton 


Railway & 
one hoist ; 
Steel 


Pa., one 


3urnham, 
crane ; Eng 
neering Company, Milwaukee, two Io-ton 
cranes; Hanson & Tuanelius, Chicago, on: 
1%4-ton hoist-crane; Sterritt-Thomas Foun 
dry Company, Pittsburgh, 
crane; The Elyria Iron & Steel Company 
Elyria, Ohio, one 15-ton crane. 


one 10-ton 


CHICAGO MACHINERY MARKET 


Machine tools have not been selling in 
the West during September quite so well 
as they did in August. That statement 
seems warranted by reports, but there 1s 
not much margin to go on, by which is 


meant that it is rather a close guess 
whether or not September did not keep 
About half 


the representatives of machine-tool makers 


up with the previous month. 
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here there has been a decline; the 


other half say business has either kept up 
One sales- 


say 


or has shown some little gain. 
man who has just returned from a trip 
in the Northwest says there is among buy- 
ers a more conservative feeling. There is 
no shrinking in their own business, but 
they do not seem to be quite so sure that 
the brisk trade is to continue indefinitely, 
so they are not preparing so extensively 
to take care of an 
did a 


conservative 


increase 
g Phis 
feeling may be encountered 
What de 


One into it 


uncertain as 


they few months same 


ago 
its basis is 1s 
factor that 
that 


elsewhere. past 
termining. 


is doubtless the fact 


enters 


trade has been 


so good during the past two or three years 


that its continuance on the same scale is 


deemed very unlikely, The unreliability 


of that basis is shown by the fact that a 


vear ago many business men talked the 
same way. 

But the decline in the sale of machine 
tools, if any, is not marked. Those rep- 
resentatives and agents whose _ business 


has dropped off Say it has been perhaps 


10 per cent., whereas those who make con- 
trary report point to encouraging circum- 
stances, One of these is that current bus- 
iness consists largely of small orders, de 
noting a wider and more general buying. 
\nother is that 
unexpected 


much of it from 
When 


wants a machine tool he goes and buys 


comes 


sources the buyer 


it without much, if any, preliminary nego 
tiations. 
good 


There have been, however, a few 


sized orders. The Deering Harvester Com 
pany has been a liberal purchaser of ma 
chinery during the past few weeks. They 
are said to have bought the machinery for 
the new rolling mill to be erected at South 


Chicago, and in addition 


many tools for 


an addition to their harvesting works 
The Milwaukee 
has been a good buyer of machine 
Phe Colean Manufacturing Company, Peo 
ria, Ill., has 


SOT 


ympany also 
bought a shop « 
considerable amount for the 
facture of agricultural 
National 
berton, 


The 


ind there are 


implements Phi 


Drilling Machine C 


Ohio, is another 


railroads continue 


several c 


adily, 
mtemplated outfits 


of considerable size awaiting the machine 


builders 
The sale of wood-working machine tools 


also shows a decline as compared with 


summer months 


last 





Quotations. 
New York, Monday, September 29 
New 


Southern 


York prices for Northern and 


irons, largely nominal, are as 


follows: 
Northern 


SS 2. foe $23 50 @$25 00 
NO. 2 A... 22 75 @ 23 50 


No. 2 plain 22 25 @ 22 50 
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Southern 


No, 1 Foundry 22 00 @ 23 00 
No. 2 Foundry..... 21 75 @ 22 50 
No. 3 Foundry 21 25 @ 22 75 

3 a e fe 


No. 4 Foundry 20 25 @ 21 25 


Bar Iron—Base sizes—Refined brands, 
mill price on dock, 1.93c. upward in car 
load lots. Smaller quantities from store, 
2.15 @ 2.20C 

Tool Steel—Base sizes—Good standard 
quality, 7 extra grades, 10c. and up 
ward 

Machinery Steel Base sizes From 
store, 2.10 @> 2.25¢ 

Cold Rolled Steel Shafting—2.90c. from 
store for base sizes 

Copper—Lake Superior ingot, 11 a 
1134¢ electrolytic and casting, 11.35 (a 
11.55¢ 

Pig Tin—In 5- and 10-ton lots, f. 0. b 
New York, 2538 @ 25%4¢c 

Pig Lead—4.10 @ 4.12%4c., in 50-ton 
lots 

Spelter—53g @ 55c 

Antimony Cookson’s, 10¢ Hallett’s 
and U. S., 74% @ 7c 

Lard Oil—Prime City, 78 @ 82c., ac 
cording to brand and quantity ranging 


from one barrel up to large lots 





Manufacturers. 


The Union Fire Arms Company, Toledo, O., 


will enlarge its plant 

The Weinman Machine Works, Columbus, 
©., will build a new factory 

( L.. Draper has let the contract for a 


planing mill in Granite City, Ill 
rhe Southern Co-operative Stove Company, 


of Rome, Ga., has decided to double its capa 


city 

The Oneida Wnitting Company, De Vere 
Wis will erect a factory building, 45x120 
teet 

Ground has been broken for a factory fot 


the Lineoln (N. 4d.) Water-Proof Cloth Com 


pany 

The Kokomo (Ind.) Brass Works have been 
partly destroyed by rhe machinery was 
ruined 

rhe plant of the Modern Manufacturing 
Rubber Company at Trenton, N. J., has been 
burned 

Roland Stal vill ere at Toledo, O i 
plant for the manufa re of polished mapk 


flooring 


The Clark Caster Company Plainville, 


Conn., is preparing to erect an addition to 
its factory 
Palmer Bros manufacturers ef electrical 


supplies, are enlarging their North 


Mianus, 


factory at 


Conn 


M. Grolimund has bought a lot at Fergus 
Falls, Minn., and may place his fanning mill 
factory thereon 

Contracts have been let for an addition 
to the tube plant of the Reading Iron Com 
pany, Reading, la 

The Sandusky (0.) Automobile Manufactur 
ing Company has taken out a permit for a 
new factory building 

rhe permit has been issued for an office 
building for Trump Brothers Machine Com 
pany, Wilmington, Del 

rhe Fox Furnace Company, Elyria, O., will 


double the capacity of its shops and manufac 


ture new lines of goods 
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rhe contract has been let to build a 67x 
600-foot hammer shop at Burnham, Pa., for 


the Standard Steel Works 


There is being erected a factory building, 
82x164 feet, six stories, in Cleveland, O., for 
the American Can Company 

Work is about to be begun on a new build 
ing to be occupied by the  ~onn Band Instru 
ment Company, Marion, Ind 

An addition is about to be built to the fac 
tory of Clark Brothers & Co., manufacturers 
of bolts, etc., in Milldale, Conn 

At the American iron and steel works 
Jones & Laughlins, Ltd Pittsburgh, Va i 
new Bessemer converter will be installed 

Frazer & Jones Company, manufacturer of 
saddlery hardware, Syracuse, N. ¥ has been 
granted a permit for a foundry building, 44x 
SD feet 

The power-house and stables of he Vi 
toria Coal & Coke Company, at Caperton, on 
New River, W Va ire reported to have been 
burned 

Contracts for the erection of the new fa 
tory and offices of the Consolidated Safety 
Pin Company, of Bloomtield, N. J., have been 


awarded 


The Goodhue Milling Company has been o1 


ganized at Goodhue, Minn., with capital stock 
of $15,000 Buildings will be erected and 
equipped 

Additions are to be built to the bolt and 


section Osborne & Co 


departments of ID M 


manufacturers of harvesting machines, Syra 


cuse, N. ¥Y 
rhe 


ceeding 


Sandusky (0.) Foundry Company, suc 


the Co-operative Foundry & Machine 


Company, states that it will build extensions 
to the plant 

A three-story building, 48x50 feet, is to be 
added to the plant of the Mueller Manufac 
turing Company water and gas specialties 


Decatur, Ill 


awarded for a 


Amstutz-0) 


The contra 


building for the 


has been new 


factory sborn Com 


pany mechanical ind ctrical engineers 


Cleveland, © 

it is e intention f he Brown-Corliss 
Engine Company to foundry at 
liss, Minn to work in connection with its 


engine plant 


The Londo (ton ence Machine (om 
pany Ltd will move to Cleveland, © \ 
building, 1OSx120 ories s nbout 

The Federal Retining Company has pian 
for an enlargement otf ts sugar refinery a 
Yonkers, N. ¥ f ipacity hoo ) 
3600 barrels a day 

ermit I \ een ied fo! h I lon 
of the new plant he Union Petroleum 
Companys in ine f petroleum ro 
ducts, Philadelphia, I’ 

Phe mtract has been awarded for a new 
borge nlding ind blacksmith shop for he 
rindel-Morris Company manufacturet rf 


hester, Da 





Miscellaneous Wants. 


idvertisements will be inserted under this 
head at 25 cents a line, cach insertion Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week's issue 
inswers addressed to our care will be for 
warded 

Gear Wheels, gear cutting Grant ; see p. 18 


Punches & dies. Wal.M.Wks.,Waltham,Mass 


Caliper cat. free. E.G. Smith, Columbia, Pa 


Stamping Dies Emmons Collins, Chicago 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. Macu 

Light and fine mach'’y to order; models and 


Chase, Newark, N 


ow 


elec. work specialty. KE. O 


Book Dies and Diemaking 6x9 
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pages, $1. post paid; send for index. J. L. 
Lucas, Bridgeport, Conn. 

IF. L. Stokes Machine Co., 13th and Noble 
sts., Philadelphia, cut light gears, cams and 
duplicate small machine parts, in quantities. 
sizes boat and 
also completed 
Hildreth Motor 


Castings and blueprints, 5 
sta. 2-cycle gasoline engines ; 
engines; tested, successful. 
Co., Lansing, Mich. 

Wanted——Double acting shell punching press, 
with or without automatie feed; give size and 
condition and lowest cash price. Address Box 
54, AMERICAN MACHINIST. 

Book for Machinists.—‘‘A 
Apprenticed Machinists,” is 
journeymen; price 50 cents. 
Providence, R. I., Box 181. 

Gear and milling cutters, adjustable ream 
ers and special tools; vertical millers, cutter 
and surface grinder and shears, catalog of 
small tools free. R. M. Clough, Tolland, Ct. 

Mechanical engineer and draftsman wishes 


Ilandbook for 
also useful to 
Oscar J. Beale, 


to submit to parties interested in gas and 
oil engines an entirely new and simple de 
sign. Address “Unique,” care AMER. MACH. 

Drafting, by the job or hour; contracts 


made for regular work; ideas perfected; all 
mechanical drawing done quickly and accu 
rately Bb. & K., care AMERICAN MACHINIST. 
beats filing; try us, on either 
soft work; capacity 7 in. diam 
eter, 48 in. long and under, The Garvin Ma 
chine Co., Spring and Varick sts., New York 

Purchaser for small manufacturing plant in 


Grincing 
hardened or 


Madison, Wis lot, 100x180 feet: machine 
shop, 82x68, two story, with line shaft and 
gasoline power; foundry, 40x54, new modern 


equipment good location; for sale cheap. 


Hart-Parr Co., Charles City, Iowa. 
For Sale at a Bargain—<An_ established 


manufacturing business, suitable for any first 


class machine shop; easuy moved; will sell 
for less than cost of finished stock and throw 
in patterns, tools and material worth as 
much more; worth investigating A., care 


AMERICAN MACHINIST. 

Foundry for Sale.—-Complete plant, in 
Syracuse, N. Y.: will make castings up to 
30,000 Ibs.: is adapted for general work; has 
traveling crane, two cupolas, blower, flasks, 


ete., and is ready to run; plenty of local 
work; low price and reasonable terms; also 
have large machine and boiler shops, same 
place Wm. A. Reade & Co., 410 American 
Prust Bldg., Cleveland, Ohio. 

For Sale-——-The best small manufacturing 
plant in the Chicago district, consisting of 
foundry, machine and wood-working shops, 
well equipped with over 40 machines; well 


lighted brick buildings and plenty of land; 9 
miles from city limits; 6 railroads; business 
established 10 years; good water: cheap fare ; 
no labor unions; is worth $10,000; will take 
a good deal less; will take Chicago real estate 
for part pay; best of reasons for selling. Ad 
dress at once, B. B. Potter, Griffith, Ind. 


Wants. 


Situation and Help Advertisements only in 


sorted under this head. Rate 25 cents a line 
for each insertion, thout sir words make a 
line Vo advertisements under two lines ac 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us .not later than Saturday morning for 
the ensuing week's issue. Answers addressed 
to our care will be forwarded. Applicants 


may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned. If not forwarded they will be de- 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres 


pondents 
“* . 
Situations Wanted. 
Practical draftsman wishes position 
49. AMERICAN MACHINIST. 
For help, write The New York Engineering 
Warren st., N. Y No charge to 


Box 


Agency, 35 
employer. 

Mechanical draftsman, 34, good experience, 
desires position. Address “C, N.," 251 EK. 32d 
St.. New York City 

experienced pattern 
heavy machinery desires 
AMERICAN MACHINIST. 

Skilled mechanic and expert 
professional inventor, wants engagement. 
2. AMERICAN MACHINIST. 

Competent mechanical draftsman with 
practical shop experience desires position. 
Tox 8S, AMERICAN MACHINIST. 

Mechanical draftsman, graduated, with ex- 
perience, also shop experience, desires posi 
tion. Box 48, AMERICAN MACHINIST. 

_Engineer wants position as superintendent 
of shop or superintendent on erection of ma 
chinery Box 40, AMERICAN MACHINIST. 

Situation 


foreman on medium 
position. tox 44, 


draftsman, a 
Box 





first-class tool 


wanted by a 


AMERICAN MACHINIST 


dresser and steel worker; a good smith on 
light forgings. Box 35, Amer. MACHINIST. 


General foreman (age 33) for the best of 
machine shop work; will be pleased to hear 
from you if in want of same. Box 33, A. M. 

Draftsman: 13 years’ practical experience 
(6 years in shop) on general and automatic 
machinery ; tools, jigs and fixtures. Box 41, 
AMERICAN MACHINIST. 
traveling man: 30 years old: 
have 12 years’ shop experience: would like 
to represent a machinery house. tox 3S 
AMERICAN MACHINIST. 

A competent, progressive and energetic ma 
chine shop foreman wants to make a change: 
small to medium work preferred Box 
AMERICAN MACHINIST. 

Mechanical draftsman 
technical school) desires position : 
stationary engine work preferred. 
AMERICAN MACHINIST. 

Superintendent or foreman, by practical 
machinist: 30 years old; has had charge for 








Position as 





(graduate of foreign 
marine or 
Box 60, 


years; medium or light work; references. Box 
30, AMERICAN MACHINIST. 

Foreman machinist, good handler of help, 
hustler, with extensive experience of labor 
saving methods and systems, open for posi 
tion. tox OS, AMERICAN MACHINIST. 


Superintendent of small shop, successful in 
handling men, experienced designer machine 
tools and special machinery, open for engage 
ment. Address Box 885, AMER. MACHINIST. 

Mechanical man, large acquaintance, de 
sires to represent good machinery line in Chi 
cago; engine hoisting, transmission and con- 
veying machinery or tools. sox 37, Am. M. 

Have had varied experience as foreman and 
general superintendent of machine shops: 
wish to make a change; have done estimating 
on work for some time. tox 46, Am. Maci 

Mechanical engineer, with 8 years’ shop, 6 
vears’ board and 2 years’ business experience, 
holding position as assistant chief engineer in 
electric automobile works, seeks change. Box 
36, AMERICAN MACHINIST 

special machinery, tools and 
manufacturing purposes, cold 
working sheet metal, ete., wants a Western 
position; an experienced and reliable man 
Box 45, AMERICAN MACHINIST. 

An energetic young man, theoretically and 
practically educated in the machine business, 
D years’ experience, desires position as sales 
man or draftsman Address “Willing Sales 
man,’ care AMERICAN MACHINIST. 

By live, up-to-date toolmaker in northern 
Pacific coast country: can give good refer 
ence as to ability to handle toolroom to ad 
vantage in plants producing medium and 
heavy work. tox 10, AMER. MACHINIST. 

Position with progressive firm as assistant 
to manager, engineer or superintendent, by 
first-class mechanical draftsman with experi 
ence in all departments of shop or varied 
lines of work. ©. HL. 257 17th St., Milwau 
kee, Wis. 

A practical machinist of experience in the 
shop on different classes of work and tools 
and outside erecting work is open for an en 
gagement and prefers outside erecting work ; 
ean furnish the best of reference as to char- 
acter and ability. Box 50, Amer. Macu. 


Mechanical engineer and draftsman wishes 
to change: technical education: large experi 
ence as foreman. master mechanic and super 
intendent manufacturing small and medium 
interchangeable machinery and fine steel in 
struments 3ox 4, AMERICAN MACHINIST. 


Designer of 
fixtures for 


Situation wanted, as superintendent pre 
ferred, by a young man who is accustomed to 
holding position of highest mechanical and 
business responsibilities: a practical expert, 
without superior, in developing and designing 
the highest class of both heavy and light ma 


chinery ; 10 years in present place. Box 47, 
AMERICAN MACHINIS' 
Managing engineer and commercial man, 


business over million yearly. de 
have excellent executive ability : 
wide experience; familiar with shop order 
systems and cost accounts: great head for 
following up detail: expert designer; a push 
er; can keep peace among employees: corres 


corporation 
sires change ; 


pondence solicited. Box 52, Amer. Macu 
Young mechanical engineer: technical edu 
cation: experience in shops, drawing room 


present employed as 
editor of engineering magazine, but wishes 
change; is a hustler and can get along with 
people; references from past and present em 
ployers. Anyone desiring the services of 
such a man address Box 13, AMER. MACH. 
Position desired as superintendent by man 
of 40, with nearly 20 years’ experience at the 
bench, as draftsman, foreman and _ superin 
tendent, on fine grade of work: successful de 


and on tue road: at 


signer of machines, tools and fixtures; thor- 
oughly familiar with modern shop methods 
and accounts: excellent testimonials: New 





October 2, 


1902. 


York or vicinity preferred. Address Box 354, 
AMERICAN MACHINIST. 

Young married man, now with large Mil 
waukee concern, wishes change as leading 
draftsman, assistant superintendent or in 
office ; have 10 years’ good experience, general 
machinery, high speed and Corliss engines ; in 
terested services given for future position: 
Middle or Eastern location preferred; refer 
ences and particulars given. Address Box 5°), 
AMERICAN MACHINIST. 


Help Wanted. 


-First-class patternmakers at once ; 


Wanted I a 
no labor trouble. Reeves Engine Co., Trenton, 


Die-sinkers wanted, accustomed to drop 


forged work. The Kilborn & Bishop Co., 
New Haven, Conn. 

Mechanical draftsman, familiar with pas 
senger and freight elevator work Box 42, 


AMERICAN MACHINIST. 
Mechanical and structural draftsmen; ex 
perienced technical graduates preferred. Box 
71, Station B, Cleveland, Ohio. 
Wanted all-round 


First-class, machinists 


steady work and good wages to good men 

Reeves Engine Co., Trenton, N. J 
Wanted—Non-union molders: good wages 

and steady employment. Address Ridgway 


lbynamo & Engine Company, Ridgway, Pa 

For positions, send stamp to the New York 
Engineering Agency, 35 Warren st., N. Y., 
for registration blank. Rates to machinists 

Wanted— Draftsman on boiler and machin 
ery: young man preferred. Address Nationa! 
Water Tube Boiler Co., New Brunswick, N. J 

Wanted—A first-class automatic screw ma 
chine hand; one familiar with Cleveland ma 
chine preferred. Address R. L. C., care A. \ 

Machinists, send for free blueprint table of 
U. S. S. steam, gas and water pipe, giving tap 
ping sizes. Address hk. E. Meyer, Allegheny. 
Pa. 

Wanted— Two 
tomed to jobbing work. 
giving references, Frank 
town, Pa. 

Wanted—A 


machinists aeccus 
letter only, 
Norris 


first-class 
Apply by 
Rittinhouse, 


first-class designing draftsman 
special machinery 


one familiar in designing j 
Address Abendroth & Root Mfg. Co., New 
burgh, N. Y. 


Wanted—Chief draftsmen, to send for a 
trial sample set of parallel ruler attachments : 
no expense; circulars to others. Wm. Pilton, 
Hamilton, Ohio. 

Wanted—Lathe and planer hands for night 
work on heavy machine tool work: good 
wages to good men. Apply to The Vond Ma 
chine Tool Company, Plainfield, N. J. 

Wanted—Mechanical draftsman, 
maker and toolmaker; new shop; 60 hours 
per week; state experience, age and wages. 
Columbus Iron Works Co., Columbus, Ga. 

Wanted—An experienced mechanical drafts 
man: one familiar with light work, such as 
typewriter. To a first-class man a good posi 
tion is open. Box 53, AMER. MACHINIST. 

Wanted—Three patternmakers, accustomed 
to engine work: six machinists; best wages 


pattern 


and steady work guaranteed; references re- 
quired. Apply Box S75, AMER. MACHINIST. 
Wanted—Patternmaker on wood patterns 


for machinery, competent to act as head pat 
ternmaker and foreman; permanent position 
to right party. Box SS8, Amer. MACHINIST 
Wanted-—Experienced man as foreman, shop 
working on reproduction duplicate brass and 


steel parts; must be good man and thorough 
ly capable. Address M. F., care AM. MAcu 
Wanted--Good armattre winders and 


and good 
Canad 
Mon 


steady employment 
Apply to 
Queen st., 


brass finishers ; 
wages to first-class hands. 
inn General Electric Co., 8 
treal, Que. 

accustomed to working on 
Buckeye engines 


machinists, 
engines; Corliss or 


Two 
steam 


preferred: also millwright; none but steady 
men need apply. Hartford Engine Works, 
Ilartford, Conn. 

Wanted—Machinist and toolmaker, good 
fitter and scraper; one accustomed to good 
class work: high wages and steady work: 
state where previously employed tox 55, 


AMERICAN MACHINIST. 

Master mechanic wanted: thoroughly famil 
iar with mining and electrical machinery: 
write fully, stating age, experience, names of 
former employers and salary expected. Ad 
dress Box 51, AMERICAN MACHINIST. 

Wanted—Man for the position of general 
foreman of a large manufacturing plant: 
must be first-class mechanic and be able to 
handle men: write, giving references. Henry 
«. Cryder, Marion, Jersey City, N. J. 

Wanted—tThree first-class toolmakers on 
small jigs and fixtures for interchangeable 
work: factory in St. Louis, fine surround- 
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Abrasive Materials 

Abrasive Material Co., Phila., Pa 

Carborundum Co., Niagara Falls, 
N.: ¥ 


Northampton Emery Wheel Co., 


Leeds, Mass 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

arbor Press 

Barnes Co., W. F. & John, Rock- 
ford, Ill 


Bartlett, E. E., Mass. 
Ball Bearings 

See Roller Bearings. 

Balls, Steel 
Iederal Mfg. Co., 


Boston, 


Cleveland, O. 


Barrels, Steel 

“Cleveland Wire Spring Co., Cleve- 
land, O. 

Kilbourne & Jacobs Mfg. Co., Co- 
lumbus, Ohio. 


Bars, Boring 


(‘leveland Twist Drill Co., Cleve- 
land, O. 
Underwood & Co., H. B., Vhila- 


Pa. 
Bearings, Oilless 
Arguto Oilless 


, 


delphia, Da 
Belt Dressing 


delphia, 


fearing Co., Phila- 


Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Iloughton & Co., E. F., Philadel! 
phia, Da 


Selt Lacing Machines 

Diamond Drill & Mach. Co., Birds- 
boro, Pa 

Belting, Leather 


Shultz Belting Co., St. Louis, Mo. 
Bending Machines, Hydraulic 
Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 
Bending Machines, Power 
tethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 
National Mehry. Co., Tiffin, O. 
Reade Mchry. Co., Cleveland, O. 


Williams, White & Co., Moline, 
Ill 

Bending Tools, Hand 

Estep & Dolan, Sandwich, II] 


Wallace Supply Co., Ill. 
Blecks and Tackles 


See Hoists, Hand 


Chicago, 


Blowers 

American Blower Co., Detroit, 
Mich. 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 

Champion Blower & Forge Co., 
Lancaster, Pa. 


Boilers 

Chandler & 
apolis, Ind. 

Struthers, Wells & Co., 
Pa. 


Taylor Co., Indian- 


Warren, 
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Waltham Watch Tool Co... 23 


Classified Index of Articles Advertised. 


Boiler Washer and Tester 
Rue Mfg. Co., Philadelphia, Pa 


Bolt and Nut Machinery 

Acme Mehry. Co., Cleveland, ©. 

Detrick & Harvey Mach. Co., Bal 
timore, Md. 

Howard Iron Wks., Buffalo, N. Y. 

National Mehry. Co., Tiffin, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reed Co., 
Mass. 

Wells Bros. 


Books, Mechanical 

saird & Co., Henry Carey, Phila 
delphia, Pa. 

Derry-Collard Co., New York. 

Henley & Co., N. W., New York. 

Holmes, Chas. H., Cleveland, O 

Zeller, Geo. A., St. Louis, Mo. 


Bone for Case-Hardening 


Rogers & Hubbard Co., 
town, Conn. 


Soring and Turning Mills 

American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Springfield, 
Mass. 

jement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, Del. 


Francis, 


Co., Greenfield, Mass. 


Middle- 


Bullard Mach. Tool Co., Bridge- 
port, Conn. 
Hill, Clarke & Co., Boston, Mass. 


McCabe, J. J... New York. 

Niles Tool Works Co., New York. 

Pond Mach. ‘Tool Co., New York. 

Prentiss Tool & Supply Co., New 
York 

Warner & Swasey Co., Cleveland, 

Ohio. 

Boring and Drilling Machines, Hori- 
zontal 

Barnes Co., B. F., Rockford, 

Barnes Co., W. F. & John, 
ford, Ill. 

Beaman & Smith Co., Provi., R. I. 

Bement, Miles & Co., N. Y. City. 

Retts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, N. J. 

Dailett & Co., Thos. H., Phila., Pa. 

Detrick & Harvey Mach. Co., Bal 
timore, Md. 

Fosdick Mach. 
nati, O. 

Franklin Mach. Wks., Phila., Pa. 

Keystone Mch. Tool Wks., Phila- 
delphia, Pa. 

McCabe, J. J., 

Newton Mach. 
delphia, Va. 

Niles Tool Works Co., 

Pond Mach. Tool Co., 

Pratt & Whitney Co., 
Conn. 

Prentiss Tool & Supply Co., 
York 

Warner & Swasey Co., 
Ohio 

Bulldozers 

National Mehrv Co., Tiffin, O. 

— White & Co., Moline, 
il. 


Ill. 
Rock 


Tool Co., Cincin 


New York. 


fool Wks., Phila- 


New York. 
New York. 

Hartford, 
New 


Cleveland, 


Carborundum 
See Grinding Wheels. 
Car Link Machines 


National Machy. Co., Tiffin, O 


Worcester, | 


Ward & Son, Edgar T S1 
Warner & Swasey Co 6 
Washburn Shops.. 12 
Watson-Stillman Co 3 
Wells Bros. Co. 92 
Westeott Chuck (oo 76 
Case-Hardening 
Rogers & Hubbard Co., Middle 
town, Conn. 


Castings, Brass and Bronze 
Christensen Engineering Co., Mil- 
waukee, Wis. 
Miami Brass Wks., Hamilton, 0. 
Castings, Die Molded 
Franklin Mfg. Co., Syracuse, N. Y. 
Castings, Iron 
Allegheny Fdry. Co., Warren, 
Farrel Fdry. & Mach. Co., 
sonia, Conn. 
Castings, Motor 
Giant Motor Co., 
Castings, Steel 


Pa. 
An- 


Elizabeth, N. J. 


Christensen Engineering Co., Mil 
waukee, Wis 

Farrel Fdry. & Mach. Co., An 
sonia, Conn. 

Uniform Steel Co.. Newark, N. J. 


Centers, Planer 
Fay & Scott, Dexter, 
New Haven Mfg. Co., 


Me 
New Haven. 


Conn : 
Pratt & Whitney Co., Hartford 
Conn. 
Reed Co., F. E., Worcester, Mass. 
Ceatering Machines 
Bement, Miles & Co., New York. 


Kempsmith Mtg. Co., Milwaukee, 


is 
Niles Tool Works Co., New York. 
Phoenix Mfg. Co., Hartford, Conn 
Pond Mach. Tool Co., New York. 
Whiton Machine Co., D. E., New 
London Conn 
Chains, Driving 
Boston Gear \Works, Boston, Mass. 
Federal Mfg. Co., Cleveland, O. 


Bridgeport Chain Co., Bridgeport, 
Conn 
Jeffrey 
Ohio. 
Link Belt Engr. Co., Phila., Pa. 
Whitney Mfg. Co., Hartford, Ct. 
Chucking Machines 


Mfg. Co., The, Columbus, 


srown & Sharpe Mfg. Co., Provi 
dence, R. 
Cleveland Mach. Screw Co., Cleve 


land, ©. 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 


Pratt & Whitney Co., Hartford, 
Conn 

Quint, A. D., Hartford, Conn 

Reed Co., F. E., Worcester, Mass 


Warner & Swasey Co., Cleveland, 
Ohio. 


Windsor Mach. Co., Windsor, Vt. 

Chucks, Drill 

Almond, T. R., Brooklyn, N. Y. 

Brown & Co., R. H., New Haven, 
Conn. 

Cleveland Twist Drill Co., Cleve 
land, 0. 

Goodell-Pratt Co., Greenfield, 
Mass. 


The E. Horton & Sons Co., Wind 
sor Locks, Conn. 

Morse Twist Drill & Mch. Co., 
New Bedford, Mass 


Wormer Machinery Co., ©. ¢ 

37 and 137 
Wyman & Gordon... {th Cover 
Wyke & Co., J. : ‘ 1155 
Zacharias, E. M 13 
Zeller, Geo. A 103 
Chucks, Drill— Continued. 
Pratt Chuck Co., Frankfort, N. Y. 


Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming- 


ton, Del. 
Whitney Mfg. Co., Hartford, Ct 
Whiton Mach. Co. Lb. E New 


London, Conn. 


Chucks, Lathe 
Cushman Chuck Co., Hartford, Ct. 


Hoggson & Pettis Mfg. Co., New 
Hiaven, Conn. , 
The E. Horton & Son Co., Wind- 


sor Locks, Conn. 


Pratt & Whitney Co., Hartford, 
Conn. 

Skinner Chuck Co., New Britain, 
Conn. 


N. ¥. 


Westcott Chuck Co., Oneida, 
. E New 


Whiton Mach. Co., D 
London, Conn. 
Chucks, Split 
Faneuil Watch 
Mass. 
Hardinge 


Clutches, Friction 


Tool Co., Boston, 


Bros., Chicago, Ill 


Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 

Coil Cluteh Mtg. Co., New York 

Faneuil Watch Tool Co., Boston, 
Mass. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

New Haven Mfg. Co., New LIlaven, 
Conn. 

Oesterlein Mach. Co., Cinein., © 

Patterson, Gottfried & Hunter, 
Ltd., New York 

Pratt & Whitney Co., Hartford, 


Conn. 
Compressors, Air 
Blanchard Mach Co., 


Boston, 


Mass. 

Chicago Pneumatic Tool Co., Chi- 
eago, Iil. 

Christensen Engineering Co., Mil 


waukee, Wis. 
Gray-Blaisdell Co., Bradford, Pa 


Herron & Bury Mfg. Co., Erie, Va. 

Ingersoll-Sergeant Drill Co., New 
York. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 


Rand Drill Co., New York 

Consulting Engineer 

Cloos, Jacob, Milwaukee, Wis 

Thompson, Hugh L., Waterbury, 
Conn. 

Coping Machines 

Long & Allstatter Co., 
Ohio. 

Correspondence Schools 

See Schools, Correspondence 

Counters, Machinery 

Veeder Mfg. Co., Hartford, Conn 

Countershafts 

Builders’ Iron Fdry., Provi., R. I 


Hamilton, 


Oesterlein Mach. Co., Cincin., O 
Pratt & Whitney Co., Hartford, 
Conn. 


Columbus, Ind 
Boston, Mass 
Co., Grand 


Reeves Pulley Co., 
Wheaton Mach. Co., 
Wilmarth & Morman 


Rapids, Mich 
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Counting and Printing Wheels 
Franklin Mfg. Co., Syracuse, N. Y. 
Couplings, Shaft 
Caldwell & Son 
cago, Ill. 
Cresson Co., Geo. V., Philadel., Pa. 
Davis Mach. Co., W. P., Roches- 


Co, BW. Cal- 


ter, ‘ 
Patterson, Gottfried & Hunter, 
Ltd., New .vork. 


New Hamburg, N. Y. 
Evans- 


Stuart, R. J., 
Vandergrift Coupling Co., 


ville, Ind. 
Cranes 
Brown Hoisting Mach. Co., N. Y. 


City. 
Case Mfg. Co., Columbus, O. 
Chicago Pneumatic Tool Co., Chi- 
eago, Ill. 
Cleveland Crane 
land, O. 
Franklin Portable Crane 
Co., Franklin, Pa. 
Maris Bros., Vhiladelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Northern Engineering Works, De- 
troit, Mich. 
Pawling & Harnischfeger, Milwau- 
kee, Wis. 


& Car Co., Cleve- 


& Hoist 


Sellers & Co., Wm., Philadel., Pa. 

Whiting Foundry Equipment Co., 
Harvey, Ill 

Crucibles 

Dixon Crucible Co., Jos., Jersey 


City, N. J. 


Cupolas, and Ladies, Foundry 

Byram & Co., Detroit, Mich. 

Northern Engr. Works, Detroit, 
Mich. 

Obermayer Co., S., Cincinnati, O. 

Paxson Co., J. W., Philadel., Pa. 

Whiting Foundry Equip. Co., Har- 
vey, Ill. 


Cutters, Milling 


Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, ; 

Cieveland Twist Drill Co., Cleve- 


land, ©. 
Gay & Ward, Athol, Mass. 
Ingersoll Milling Mach. Co., Rock- 
ford, Ill. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


N. J. 
Standard Tool Co., Cleveland, O. 


Cutting off Machines 

’ement, Miles «~ Co., New York. 

Iirown & Sharpe Mfg. Co., Provi- 
dence, R. 1. 

Davis Mach. Co., W. P., 
a a st 

Franklin Mach. Wks., Phila., Pa. 


Roches 


Iluribut-Rogers Mach. Co., South 
Sudbury, Mass 
Newton Mach. Tool Wks., Phila- 


delphia, Pa. 
Niles Tool Works Co., New York. 
l’ond Mach. Tool Co., New York. 
Cutting off Tools 
Armstrong Bros. 


cago, Ill. 
Pratt & Whiuiney Co., 


Tool Co., Chi- 


Hartford, 


Conn. 
Cyclometers 
Veeder Mfg. Co., Hartford, Conn. 
Diamond Tools 
Liickinson, Thos. L., N. Y. City. 


Dies, Sheet Metal 
Bliss Co., E. W.. 
Wold & Co., Torris, Chicago, 
Dies, Threading, Opening 
Errington, F. A., New York. 
Geometric Drill Co., New Haven, 
Conn. 
Jones & Lamson Mch. Co., 
field, Vt. 
’ratt & 
Conn. 


Brooklyn, N. Y. 
Ill. 


Spring- 


Whitney Co., Hartford, 
Drawing Boards and Tables 
Alexander Mfg. Co., J. G., Grand 
Rapids, Mich. ; 
Zacharias, E. M., Brooklyn, N. Y. 
Drawing Instruments 
Keuffel & Esser Co., 
Drilling Machines, Bench 
Barnes Co., W. F. & John, 
ford, Ill. 
Tratt & Whitney Co., 
Conn. 


New York. 
Rock- 


Hartford, 
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Drilling Machines, Boiler 


Baush Mech. ‘tool Co., Springtield, 
ass. 
Bickford Drill & Tool Co., Cin 
cinnati, O. 
jement, Miles & Co., New York. 
Dallett & Co., Thos. H., Phila., Pa. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 


Drilling Machines, Multiple Spindle 
Baker Bros*, Toledo, O 


Barnes Co., B. F., Rockford, Il. 

Barnes Co., W. F. & John, Rock 
ford, Ill 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cincin 


nati, Ohio. 


Dallett & Co., Thos. H., Phila., Pa. 

Fenn-Sadler Mach. Co., Hartford, 
Conn. 

Garvin Mach. Co., New York. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

McCabe, J. J.. New York 

Newton Machine Tool Works, 
Philadelphia, Pa. 

Niles Tool Works Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Drilling Machiaes, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Cleveland Pneu. Tool Co., Cleve 
land, Ohio. 

Phila. Pneumatic Tool Co., Vhila 


delphia, Pa 
Q. & C. Co., Chicago, II 
Standard Ry. Equip. Co. St 
Louis, Mo. 
Drilling Machines, Portable 
Dallett & Co., Thos. H., Phila., 


Drilling Machines, Radial 

American Tool Wks. Co., Cin., O 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 


Pa. 


Bickford Drill & Tool Co., Cin 
cinnati, Ohio. 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 


Dreses Mach. Tool Co., Cincin., O. 
Fosdick Mach. Tool Co., Cincin., O 
Gang Co., Wm. E., Cincinnati, O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, 
McCabe, J. J.. New York. 
Mueller Mach. Tool Co., Cincin., O 


Mass. 


Niles Tool ‘Works Co., New York. 
Pond Mach. Tool Co., New York 
Prentiss Tool & Supply Co., New 


York. 
Reade Mchry Co., Cleveland, O 


Drilling Machines, Turret 


Niles Tool Works Co., New York. 

Quint, A. D., Hartford, Conn. 

Drilling Machines, Upright 

American Tool Wks. Co., Cin., O 
taker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Il. 

Barnes Co., W. F. & John, Rock 
ford, Ill 

Bement, Miles & Co., New York. 

Cincinnati Mach. Tool Co., Cin., 0. 

Davis Mach. Co., W. P., Roches 
ter, X.. . 

Dwight Slate sch. Co., Hartford, 
Conn, 


Fosdick Mach 
nati, O. 
Gould & 


Tool Co., Cincin 


Eberhardt, Newark, N. J 


Harrington & Son Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass 

Hoefer Mfg. Co., Freeport, Ill. 


Bros. Co., 

Mach. 

). 
New 


Cincinnati, O 


Knecht . 
Toot Co., R. K., 


Le slond 
Cincinnati, 


McCabe, J. J., York 


Niles Tool Works Co., New York 

New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn 


I'rentiss Tool & Supply Co., New 


York 


Reed Co. Francis, Worcester, 
Mass 
Sibley & Ware, South Bend, Ind 


Washburn Worcester, 
Mass 


Drills, Center 


Shops, 


Pratt & Whitney Co Hartford, 
Conn 

Slocomb & Co., J. T.. Drovidence, 
R. I 

Drills, Rail 

Bement, Miles & (o.. New York 

Niles Too! Works (« New York 
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Drills, Ratchet 

Parker Co., Chas., Meriden, Ct 

Pratt & Whitney Co., Hartford 
Conn 

Dust Collectors 


Allington & Curtis Mfg. Co., Sag 


inaw, Mich. 

Dynamos 

Akron Elec. Mfg. Co., Akron, © 

Cc & C Electric Co., New York 

Commercial Electric Co., Indian 
apolis, Ind. 

Crocker-Wheeler Electric Co., Am 
pere, J. 

Eck Dynamo & Motor Co., Bell 
ville, N. J. 

General Elec. Co.. New York 


Jantz & Leist Elec. Co., Cincin., O 


Northern Elec. Mfg. Co., Madison, 
Wis 

Robbins & Myers Co., Springfield, 
Ohio. 

Roth Bros. & Co., Chicago, II 

Sprague Elec. Co., New York 

Triumph Elec. Co., Cincinnati, © 


Western Electric Co., Chicago, I! 


Westinghouse Electric & Mfg. Co., 


Pittsburgh, Pa. 
Electrically-Driven Tools. 
Clark, Jr., & Co., Jas., 

Ky. 

Electrical Supplies 


Akron Elec. Mfg. Co., Akron, O 


Commercial Electric Co., Indian 
apolis, Ind. 
General Elec. Co., New York 


Triumph Electric Co., Cincin., © 


Western Electric Co., Chicago, I! 

Westinghouse Elec. & Mfg. Co 
Pittsburgh, Pa 

Elevators 

Albro-Clem Elevator Co., Phila 


delphia, Pa 
Howard Iron Wks., 
Morse, Williams & Co., 


Buffalo, N. ¥ 
Phila., Pa 


Emery Wheel Dresser 


Dickinson, Thos. L., N. Y. City 


Emery Wheels 
See Grinding Wheels. 


Enclosures, Teol-room 
Merritt & Co., Philadelphia, la 


Engines, Gas and Gasoline 
Columbus Mach. Co., Columbus, O 
Foos Gas Eng. Co., Springtield, O 
Mietz, August, New York. 
New Era Iron Wks., Dayton, O 
Olds Motor Wks., Lansing, Mich 
Patterson, Gottfried & 
Ltd., New York 
Regal Gasoline Engine 
water, Mich. 
Springfield Gas Eng. Co., 
field, O 


Co., Cold 


Spring 


Stover Engine Wks., Freeport, I! 

Struthers, Wells & Co., Warren 
Pa. 

Engines, Steam 

American Blower Co., Detroit 
Mich. 

Buffalo Forge Co., Buffalo, N. ¥ 


Chandler & Indian 
apolis, Ind 

Frick Co., Waynesboro, Pa 

Rand Drill Co., New York 

Struthers, Wells & Co 
a. 


Tay lor Co., 


Warren 


Engine Stop 
Consolidated 
New York 
Pxhaust Fans 
American slower Co 
Mich. 
Buffalo 


Exhaust Heads 


Engine Stop Co 
Detroit 


tuffalo, N. ¥ 


Forge Co., 


Burt Mfg. Co., Akron, O 

Pans, Electric 

General Electric Co... New York 

Northern Elec. Mfg. Co., Madison, 
Wis 

Sprague Elec. Co., New York 

Western Electric Co., Chicago, Ill 

Westinghouse Elec & Mfg. Co., 
Pittsburgh, Pa. 

File and Tool Holder 

towers, Geo. W., Waltham, Mass 


Files and Rasps 


Barnett Co., G. & H., Phila. Pa 

Etna Mfg. Co., New York 

Hammacher, Schlemmer & ('o., 
New York. 

Nicholson File Co,, Vrov 3 


Louisville, 


liunter, 
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Cochrane-Bly Mach to Roches 
ter, N 
Kinsey & Burt Mfg. Co New 
York 


Fillers, Oi! Can 


The Winkley Co., Hartford, Conn 
Filters, Oil 
Burt Mfg. Co., Akron, O 


Fittings, Steam 


Crane Co., Chicago, Ill 

Crosby Steam Gage & Vaive (\ 
toston, Mass 

Jenkins Bros., New York 

Lunkenheimer Co., Cincinnati, © 


Walworth Mfg 
Flexible Shaits 


Co., Boston, Mass 


Chicago Flexible Shaft Co., Ch 
cago, Ill 

Stow Mfg. Co., Binghamton, N. \ 

Forges 


Buffalo Forge Co., Buffalo, N. \¥ 

Forgings, Drop 

Billings & Spencer Co., 
Conn 

Wyman &« 
Mass 


Hartford, 


Gordon, Worceste! 
Forgings, Hydraulic 
Wyman & _ Gordon, 


LASS 


Wore esrer 


Forgings, Steel 


Westmoreland Steel Co., Vitts 
burg, Da 

Wyman & Gordon, Worcester 
Mass 

Foundry Furnishings 

Byram & Co., Detroit, Mich 


Obermayer Co., 8., Cincinnati, O 

Paxson Co., J. W., Vhiladel, L'a 

Smith Fdry. Supply Co., J. D 
Cleveland, © 


Whiting Foundry Equip. Co., Ha 
vey, 

Purnaces, Coal, Gas and Oil 

Am. Gas Furnace Co., N. Y. City 

Buffalo Forge Co., Buffalo, N. ¥ 

Chicago Flexible Shaft Co., Chi 
cago, Ill 

Jacobson Mach. Mfg. Co., Wat 
ren, Da 


Westmacott Co., J. M., Prov., R. I 


Furniture, Machine Shop 


New Britain Mach. Co., New Brit 
ain, Conn 

Gages, Recording 

Bristol Co., Waterbury, Conn 


Gages, Steam 
Steam Gage 
Mass 


Crosby & Valve Co 


Boston, 


Gages, Standard 


Brown & Sharpe Mfg. Co., Vrovi 
dence, KR. I 

Rogers John M., toat, Gage &€ 
Drill Works, Gloucester City 
N. J 

Sawyer Tool Mfg. Co., Fitchburg 
Mass 

Slocomb & Co., J. T., Prov., R. 1 

Starrett Co., L. S., Athol, Mass 


Gas Producers 
Am Furnace Co., N. Y 


Gas City 


Gears, Cut 


Bilgram, Ilugo, Philadelphia, Da 
toston Gear Wks., Boston, Mass 
Brown & Sharpe Mfg. Co., Provi 
dence, kK I 
Cleveland Gear wWks., Cleveland, 0 
Faweus Mach. Co., Pittsburgh, Pa 
Fellows Gear Shaper Co., Spring 
field, Vt 
Ganschow, Wm., Chicago, Ill 
Gleason Too! Co., Rochester, N. \ 
Gould & Eberhardt, Newark, N. J 
Grant Gear Works, Boston, Mass 
Hardinge Bros., Chicago, Ill 
Harrington, Son & Co., Edwin 


Philadelphia, Va 
Horsburgh & Scott, Cleveland, O 
Messmer Mfg Co., Ferd., St 

Louis, Mo 
New Process Kaw Hide Co., Syra 

cuse, N. Y 
Nuttall Co., 
I’hiladelphia 

delphia, Pa 
Simonds Mfg. Co., 


R. D., 
Gear Works, 


Pittsburgh, l’a 
Phila 


Pittsburgh, l’a 


Turley, H. G., St. Louis, Mo 
Walcott & Son, Geo. D., Jackson, 
Mich. 





Miear Cutting Machinery 
Becker-Brainard i 


Brown & Sharpe } 
I. 


Rochester, 
Newark, N. J. 


. Syracuse, 
S., Cincin., O. 
saltimore, 


Gears, Rawhide 


\lbro-Clem Elevator 


Grinders, Cutter 


Brown & ‘'< o 


SE Te 


Binghamton, 


Diamond Mach. 


Landis Tool Co., 
Northampton HBmery Wheel 


Oesterlein Mach. Co., 


Mach. 


te. O 


Provi- 


‘onn. 


Hart- 
Spring- 
Bs 


Kedwin, 


Phil., Pa. 


York. 


Jackson, 


New 


Chi- 
‘o., An- 
mM. Bs 


Chicago, 


gh, Pa. 


Syra- 


Pittsburgh, Pa. 


Philadel- 


DB, Fa. 


» Phils 7 y 


gh, Pa. 


Pittsburgh, Pa. 


Jersey 


s., Cincinnati, O. 


Mass. 


, Chrein., CG. 


, Windsor, Vt. 


Greentield, 


Mach. 
Provi- 
‘o., Cin- 


York. 


, Worces- 


. Cincin., O. 
Hartford, 


Mass. 

N. Z, 
’ Jersey 
Chicago, 


Racine, 


i, B. f. 


Racine, 


, Mass. 


, Cleveland, O. 
Worcester, 


Grand 


Tool Wks., Phila- 


Rockford, Ill. 


Rock- 


Brown «& Sharpe Mfg. Co., Provi- 
I. 


R. I. 


‘ Madison, Wis. 


R. L. 


Waynesboro, Pa. 


Co., 


Cincin., O. 


Spring- 


Hartford, Ct. 





AMERICAN 


Grinding Machines 


Besly & Co., Chas. H., Chicago, III. 

ee & "Co., J. G., Everett, 
Mass. 

Brown & Sharpe Mfg. Ce., Provi- 
dence, R. 

Builders’ [ron Foundry, Provi 


dence, R. I. 
Diamond Mach. Co., 
Falkenau-Sinclair Co., 


Prov.. R. I. 
Phila., Pa. 


Goodell-Pratt Co., Greenfield, 
M: ISS. 

Gorton Mach. Co., Geo., Racine, 
Wis. 

Greenfield Mach. Co., Greenfield, 
Mass. 

Hill, Clarke & Co., Boston, Mass. 

Hisey-Wolf Mach. Co., Cinecin., O. 

Iroquois Mach. Co., Prov., R. I 


Waynesboro, Pa. 
Wheel Co., 


Tool Co., 
imery 


Landis 
Northampton 


Leeds, Mass. 


Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Norton Emery Wheel Co., Worces 
ter, Mass. 

Prentiss Tool & Supply Co., New 
York. 

Russell, R. M., Binghamton, N. Y. 


Safety Wheel Co., Spring 
field, 
Tanite Co.. 
Vitrified Wheel Co., 
Mass. 
Washburn 
Mass 
Wilmarth & Morman Co., 

Rapids, Mich 
Grinding Wheels 
Material Co., 
Iron Foundry, 

I 


Ioemery 
Ohio. 
Stroudsburg, Pa. 

Westfield, 


Shops, Worcester, 


Grand 


Phila., Pa 
Provi 


Abrasive 
Builders’ 
dence, R 


Carborundum Co., Niagara Falls, 
\ ; » 

Diamond Mach. Co., Provi., R. I 

Ilampden Cor. Wheel Co., Bright 
wood, Mass 

Northampton Emery Wheel Co., 
Leeds, ass 

Norton Emery Wheel Co., Worces 
ter, Mass. 

Safety Emery Wheel Co., Spring- 
field, O 


Tanite Co., Stroudsburg, Pa 
Vitrified Wheel Co., Westtield, 


ass. 
Grindstones 

Lombard & Co., Boston, Mass 
Gun Berrel Machinery 

Bement, Miles & Co., New York. 
Diamond Mach. Co., Provi., R. L 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York 


Reed Co., F. E., Worcester, Mass. 
Hack Saw Blades and Frames 
Diamond Saw & Stamping 
Buffalo, N. x. 
Goodell-Pratt Co., 
Mass. 
Ilammacher, 
New York. 
Starrett Co., L. S., 
West Hlaven Mfg. Co., 
Conn. 
Hack Saws, Power 
Diamond Saw & Stamping 
Buffalo, N. Y. 
Hoefer Mfg. Co., 
Olmsted, L. 
Heights, N. J 
West Haven Mfg. Co 
Conn. 


Hammers, Drop 


Wks., 
Greentield, 
Schlemmer & Co., 


Athol, Mass 
New Haven, 


Wks., 


Freeport, Il. 
H., Hasbrouck 


. New Haven, 


Bement, Miles & Co., New York. 

Billings & Spencer Co., Hartford, 
Conn 

Russ Co... E, W., Brooklyn, N. Y. 


Merrill Bros., Toledo, O. 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Perkins Mach. Co., Boston, 

Williams, White & Co., 
Ill 


Mass. 
Moline, 


Hammers, Pneumatic 

Chicago Pneumatic Tool Co., 
eago, Ill. 

Cleveland Pneumatic 
Cleveland, O. 

Dallett & Co., Thos. H., 

Phila. Pneu. Tool Co., 
phia, Pa. 

Q. & C. Co.. Chicago, Il. 

Standard Ry. Equip. Co., St. 
Louis, Mo. 

Hammers, Steam 

Bement, Miles & Co., 

Bethlehem Fdry. 
Bethlehem, Pa. 

Cleveland Punch 


Chi- 
Tool Co., 


Phila., Pa. 
Philadel- 


New York. 
& Mach. 


& Shear 


Co., Cleveland, ©. 
Pittsburg Shear 
Pittsburg, Pa. 


Knife & Mch. 


Co., So. 
Wks. 


Co., 
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Handles, Machine Toul Lathes 
Norwood Mach. & Mfg. Co., Cin- | American Tool Wks. Co., Cin., O. 
cinnati, 0. Automatic Mach. Co., Greentieid, 
Mass. 
Heating Mechines, Automatic Auto. Mach. Co., Bridgeport, Ct. 
Am. Gas Furnace Co., New York. | Barnes Co., B. F., Rockford, Ill. 


Heating and Ventilating Apparatus 


American Blower Co., Detroit, 
Mich. a 
Buffalo Forge Co., Buffalo, N. Y. 


Hoisting and Conveying Machinery 


Brown Hoisting Mchry. Co., New 
York. ; : 
Caldwell & Son Co., H. W., Chi 


eago,. Lil 


Hunt Co., C. W., West New Brigh 


ton, N. ‘ 

Link Belt Enginering Co., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Hoists, Electric 

Cc & C Electric Co., New York. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Northern Engineering Works, De 
troit, Mich. 

Pawling & smarnischfeger, Mil 
waukee, Wis. 

Sprague Electric Co., New York. 

Hoists, Hand 

Harrington, Son & Co., Edwin, 
Philadelphia, Va 

Hoists, Pneumatic 

Chicago Pneumatic Tool Co., Chi 


cago, Ill. 
Cleveland Pneumatic 
Cleveland, © 


Curtis & Co. Mfg. Co., St. Louis, 
Mo 

Northern Engineering Wks., De 
troit, Mich. 

Rand Drill Co., New York 


Igniters, Gas Engine 
Maxwell Engr. Co., Rome, N. Y 


indicators, Speed 


Starrett Co., L. S.. Athol, Mass. 
Woodman Mfg. Co., t., Boston, 


Mass. 


Indicators, Steam 
Steam Gage 
Mass. 


Crosby 
, 


»COStON, 


Injectors 

Lunkenheimer Co., Cincinnati, O 
Rue Mfg. Co., Philadelphia, Pa 
Sellers & Co., Wm., VPhila., Pa. 
Inspection and Tests 
Ilunt Co., Robt. w., Chicago, Ill 
Instruction Schools 


See Nchools, Correspondence. 


Insurance, Boiler 


Hartford Stm. Boiler 
Co., Hartford, Conn 


Insp. & 


Jacks. Mydraulic 
sSethlehem EFdry. 
Bethlehem, Pa. 
Wallace Supply Co., 
Watson-Stillman Co., New York. 
Keys, Machine 
Whitney Mfg. Co., 


Key Seaters 
Baker Bros., Toledo, ©. 

Bement, Miles & Co., New York. 
Caldwell & Son Co., H. W., Chi 
cago, Ill. 
Chattanooga 


Hartford, Ct. 


Mehry. Co., Chatta 


nooga, Tenn. 
Davis Mach. Co., W. P., Roches 
ter, : 
Hill Tool €o., Anderson, Ind. 
Mitts & Merrill, Saginaw, Mich. 
Lamps, Arc 
General Electric Co., N. Y. City. 


Western Electric Co., 

Westinghouse 
Pittsburgh, Pa. 

Lathe Attachments 

Bayldon Mach. & 
J 


Chicago, Ill. 


sey City. : a 
National Mach. Tool Co., Cin., O. 
Lathe Dogs 
Armstrong Bros. Tool Co., Chi- 


cago, Ill. 
Besly & Co., Chas. H., 
Ill 
Saml., 


Anderson, 


Harris & Co., 


Hill Tool Co., Ind. 


Le Count, Wm. G., So. Norwalk, 
Conn. 
Pratt & Whitney Co., Hartford, 


Conn. 


Tool Co., 


& Valve Co., 


Ins. 


& Mech. Co., So. 


Chicago, Iil. 


Elec. & Mfg. Co., 


Tool Co., Jer- 


Chicago, 


Chicago, Ill. 





tarnes Co., W. ve. & John, Rock- 


ford, Il. 


Bement, Miles & Co., New York. 
Blount & Co., J. G., Everett, Mass. 
Bradford Mach. Tool Co., Cin., 0. 


Bullard Mach. tool Co., Bridge 
port, Conn. 

Davis Mach. Co., W. P., Roches 
ter, N. Y¥. 


, Frovi., B. 1. 
Phila., Pa 


Diamond Machine Co. 
Falkenau-Sinclair Co., 


Fay & Scott, Wexter, Me. 
Flather & Co., Nashua, N. H 
Garvin: Mach. Co., New York. 


Greaves, Klusman & Co., Cin., O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston. Mass. 

Le Blond Mach. Tool Co., R. Kk., 
Cincinnati, O. 


Lodge & Shipley Mch. Too! Co., 
Cincinnati, O. 
McCabe, J. J., New York. 


New Haven Mfg. Co., New Haven 
Conn, 

Niles Tool Works Co., New York 

Pond Mach. Tool Co., New York 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Reed Co., F. E., Worcestet Mass 

Schumacher «& hove, Cincinnati, 
Ohio. 

Sebastian Lathe Co., Cincin., O 


Seneca Falls Mfg. Co., 
Falls, N. 

Shepard Lathe Co., Cincinnati, 0. 

Tanite Co., Stroudsburg, Pa 


Seneca 


Waleott & Son, Geo. D., Jackson 
Mich 

Washburn Shops, Worcester, 
Mass 


Lathes, Automatic Screw-Threading 
Automatic Machine Co., Bridge 
port, Conn 
Lathes, Bench 
Faneuil Watch 

Mass. 
Fenn-Sadler Mach. Co., Hai 
Conn, 


Tool Co., Boston, 


trord, 


Gump & Co., A. W., Dayton, O 

Waltham Watch Tool Co., Spring 
field, Mass. 

Letters, Pattern 

putior, A. G., N. ¥. City. 

Levels 

Mass. Tool Co., Greenfield, Mass 

Starrett Co., L. S., Athol, Mass. 


Lockers, Clothes 

Merritt & Co., 

Narragansett 
dence, R. I. 


Locomotives, Shop 
Hunt Co., C. W., West New Brigh 


Philade _ a, Pa 
Mach. Co. Provi 


ton, N. Y. 
Lubricants 
Besly & Co., Chas. H., Chicago, Il! 
Dixon Crucible Co., Jos., Jersey 


City, N. J. 


Lubricators 

Besly & Co., Chas. H., Chicago. 11! 
Bowen Mfg. Co., Auburn, N. 
Crane Co., Chicago, Ill. 
Lunkenheimer Co., Cincinnati, ©. 


Machine Screws 


Atlantic Mach.  ~crew Co., Boston, 


Mass. 

Worcester Mach. Screw »., Wor- 
cester, Mass. 

Machinists’ Small Tools 


Besly & Co., Chas. H., 

Billings & Spencer Co., 
Conn. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cleveland 
land, O. 

Hammacher, 
New York. 

Mass. Tool Co., Greenfield, Mass. 

McCrosky & Huber, Cincinnati, O. 


Chicago, Ill. 
Hartford, 
Provi- 
Drill Co., 


Twist Cleve- 


sehlemmer & Co., 


Patterson, Gottfried & Hunter, 
Ltd., New dork. 
Sawyer Tool Mfg. Co., Fitchburg, 


Mass. 
Slocomb & Co., J. T 
Starrett Co., L. S., 
Wyke & Co., J., 


, Provi., R. I. 
Athol, Mass 
East Boston, 
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Machinery Builders, Special 


American Fdry. & Mach. Co., 
Hanover, Pa. 

Blanchard Mach. Co., The, Bos- 
ton, Mass. 

Gardam & Son, Wm., New York. 


National Mchry. Co., Tiffin, O. 
Pratt & Whitney Co., Hartford, 
Conn. 


Simonds Mfg. Co., Pittsburgh, Pa. 


Stowell, J. A., Leominster, Mass. 

Mandrels, Expanding 

Nicholson & Son, W. H., Wilkes- 
barre, Pa. 

Mandrels, Sotid 

Cleveland Twist Drill Co., Cleve- 


land, O. 

Morse Twist Drill & Mach. 
New Bedford, Mass 
Rogers, John M., Boat, 
Drill Works, Gloucester 


Tis 


Gage «& 

City, 
N. J. 

Standard Tool Co., Cleveland, O. 

Measuring Machines 

Rogers, John M., Boat, Gage «& 
Drill Works, Gloucester City, 
N. J. 

Micrometer Calipers 

Brown & Sharpe Mfg. Co., 
dence, R. 1. 

Sawyer Tool Mfg. Co., 


Provi- 


Fitchburg, 





Mass. 
Slocomb & Co., J. T., Providence, 
R. 
Starrett Co., L. S., Athol, Mass 
Syracuse Twist Drill Co., Syra 
cuse, N. Y. ° 
Milling Attachments 
Becker-Brainard Milling Mch. Co., | 


Ilyde Park, Mass 
Brown & Sharpe Mfg. Co., 
dence, R. I 
The Adams Co 
(incinnati Milling 
cinnati, © 
Kempsmith Mfg. Co., 
Wis. 


Oesteriein 


Milling Machines, Bench 


Provi 


Dubuque, lowa 
Mach. Co., Cin 
Milwaukee, 
oO 


Mach. Co., Cinecin., 


Faneuil Watch Tool Co., Boston, 
ass 
Hill, Clarke & Co., Boston, Mass. 


Waltham Watch Tool Co., 
field, Mass 


Spring 


Milling Machines, Nerizontal 
Adams Co., Dubuque, Lowa. 
Beaman & Smith Co., Prov., R. L. 
Becker-Brainard Milling Mch. Co., 
Iiyde Park, Mass. 

Bement, Miles & Co., New York. 
Iranklin Mach. Wks., Vhila., Pa 
Ilendey Mach. Co., Torrington, Ct. 


Ingersoll Mill. Mach. Co., Rock 
ford, Ill. 

Newton Mach. Tool Wks., Phila 
deIphia, Pa. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 


Milling Machines, Plain 

American Tool Wks. Co., Cin., O. 

Becker-Brainard Milling Mch. Co., 
Iiyde Park, Mass. 

tement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 


Wis. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, © 
McCabe, J. J.. New York. 
OMesterlein Maca. Co., Cincin., O. 


Prentiss Tool & Supply Co., New 
York. 

Whitney Mfg. Co., Hartford, Ct. 

Milling Machines, Portable 

Underwood «& a. B., 
delphia, Pa. 


Milling Machines, Vertical 

Becker-Brainard Milling Mch. Co., 
Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Garvin Mach. Co., New York. 


Phila- 


Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 
Newton Mach. Tool Wks., Phila- 


delphia, Pa. 
Niles Tool Works Co., 
Pratt & Whitney Co., 

Conn. 
Quint, A. D., 


New York. 
Hartford, 


Hartford, Conn. 


AMERICAN 


Milling Machines, Universal 
American Tool Wks. Co., Cin., O 


tecker-Brainard Milling Mch. Co., 
Hyde Park, Mass 

tement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin 


cinnati, O 
Garvin Mach. Co., New York. 
Hendey Mach. Co., Torrington, Ct 
Hill, Clarke & Co., Boston, Mass 





| 
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Patterns, Wood 

Gobeille Pattern Co., Cleveland, © 

Lorentz & Evarts, Hartford, Ct 

Olmstead & Co., Hl. B., New York 

Pipe and Fittings 

Crane Co., Chicago, III. 

Pipe Cutting and Threading 
Machines 

Curtis & Curtus Co., 
Conn, 

Merrell Mfg. Co., Toledo, O 

Oster Mfg. Co., Cleveland, 


Bridgeport, 


Saunders’ Sons, D., Yonkers, N. \ 
Wells Bros. Co., Greentield, Mass 
Pipe Fitters’ Tools 
| Cleveland Twist Drill Co., Cleve 
land, 0. 
| Saunders’ Sons D., Yonkers, N. ¥ 
Standard Tool Co., Cleveland, O 
| Planer, Jack 
Armstrong Bros. Tool Co., Chi 
cago, Ill 
Planers 
American Tool Wks. Co., Cin., O 
Belmer Mach. Tool Co., Cin., O 
Bement, Miles & Co., New York 
Betts Mach. Co., Wilmington, Del 
Cincinnati Planer Co., Cincin., © 
Detrick & Harvey Mech. Co., Balti 
more, Md 
Flather Planer Co., Mark, Nashua 
N. Hl 
Garvin Mach. Co.. New York 
Gray Co., G. A., Cincinnati, © 
Harrington, Son & Co., Edwin, 


Kempsmith Mfg. Co., Milwaukee, 
Wis. ’ 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

MeCabe, J. J., New York 

Niles Tool Works Co., New York 

Oesterlein Mach. Co., Cincin., O. | 

Prentiss Tool & Supply Co., New 
York. 

Waltham Watch Tool Co., Spring 
field, Mass 

Milling Tools, Adjustable 

Geometric Drill Co., New Ilaven, 
Conn 

Rogers, Boat, Gage & Drill Wks., 
John M., Gloucester City, N. J 

Molding Machines 

The Adams Co., Dubuque, Lowa 

Tabor Mfg. Co. Vhiladelphia, la 

Molds, Hammer and Vise Jaw 

Field, Chas. H., Providence, R. I 

| Motors, Electric 

| Akron Elec. Mfg. Co., Akron, O 

Commercial Electric Co., Indian 
apolis, Ind 

C & C Electric Co., New York 

| Crocker-Wheeler ('o., Ampere, N. J 

kek Dynamo & Motor Wks., Bell 
ville, J 

General Electric Co., New York 

Jantz & Leist tmiec. Co., Cin., O 

Northern Elec. Mfg. Co., Madison, 


| Robbins & Myers Co., 





is 


Springtield, 


Ohio 
Roth Bros. & Co., Chicago, Ill 
Sprague Electric Co., New York 
Stow Mfg. Co., Binghamton, N. Y 
Triumph Elec. Co., Cincinnati, O 
Western Electric Co., Chicago, Ill 
Westinghouse lle« AN Mfg. Co., 
Pittsburgh, Da 
Nail Machinery Wire 
National Machy. Co., Tiffin, O 
Name Plates 
Franklin Mfg. Co., Syracuse, N. ¥ 
Murdock Parlor Grate Co., Bos 
ton, Mass 
Nut Tappers 
See Bolt and Nut Machinery 


Oii Cans, Pump 
Wallace Supply Co., Chicago, Ill 
Oil Cups and Covers 
fesly & Co., Chas 
Rowen Mfg. Auburn, 
Crane Co., Chicago, IIL. 
Lunkenheimer Co., Cincinnati, O 
The Winkley Co., Hartford, Conn 
Oils 
Besly & Co., 
Houghton «& 
phia, Pa. 


H., Chicago, 11 
nN. 3 


oe... 


Chas. H., Chicago, II. 
Co., E. F., Philadel 


Packing, Steam Joint 
Jenkins Bros., New York. 
Paint, Water 


Wallace Supply Co., Chicago, Ill 

Pans, Lathe 

New Britain Mach. Co., New Brit 
ain, Conn. 

Pans, Shop 


Kilbourne & Jacobs Mfg. Co., Co 


lumbus, O. 
Patents 


Baldwin, 
Washington, 


Davidson «& 


a» 


Wight, 


Pattern Shop Machinery 

American Machinery 
Rapids, Mich. 

Baker Bros., Toledo, O. 

Fay & Scott, Dexter, Me. 

Field, Chas. H., Providence, R. IL. 

Greaves, Klusman & Co., Cin., O 


Co., Grand 


Marston & Co., J. M., Boston, 
Mass. 
Prentiss Tool & Supply Co., New 


York 


| Cleveland 





Philadelphia, Va 


Ilendey Mach. Co., Torrington, Ct 


Hill, Clarke & Co., Boston, Mass 

MeCabe, J. . New York 

Niles Tool Works Co., New York 

New Ilaven Mfg. Co., New Ilaven 
Conn 

Pond Mach. Tool Co., New York 

Prentiss Tool & Supply Co New 
York 

Sellers & Co., Wm., Phila., la 

Whitcomb Mfg. Co., Worcester 
Mass 

Woodward & Powell Vlaner Co 
Worcester, Mass. 

Planers, Bench 

Bartlett, FE. E., Boston, Mass 


Planers, Portable 
Morton Mfg Co., 
Heights, Mich 


Muskegon 


Planers, Rotary 
Bement. Miles & Co., New 
Punch & Shear 


York 
Works, 


Cleveland, O 
Franklin Mach. Wks., Phila., Pa 
Keystone Mach. Tool Wks., Vhila 
delphia, Pa 
Newton Mech. Tool Works, Vhila 
delphia, Pa 
ond Mach. Tool Co., New York 
Presses, Hydraulic 
Bement, Miles & Co., New York 
Watson-Stillman Co., New York 


Presses, Power 
Automatic Mach. Co., 
Conn 


Bridgeport, 


Bethlehem Fdry. & Mech. Co., So 
sethlehem, Da 
Bliss Co., KE. W., Brooklyn, N. ¥ 


Dill Mach. Co., T. C., Phila., Pa 
Falkenau-Sinclair Co., VPhila., Va 
Mossberg & Granviile Mfg Ce. 


Providence, R. I. 
Perkins Mach. Co., Boston, Mass 
Prentiss Tool & Supply Co., New 
York. 


Wold & Co., Torris, Chicago, Ill 
| 

Profilers 

Garvin Mach. Co., New York 


Pratt & Whitney Hartford, 


Conn. 


Pulley Turning and Boring Machines 

American Tool Wks. Cin., O. 

Ilarrington, Son & Edwin, 
Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles Tool Works Co., New, York 


Co., 
Co., 


Pulleys 

Caldwell & Son Co., H. W., Chi 
cago, IIL. 

Cresson Co., Geo. V..* Phila., Pa 

Howard Iron Wks., Buffalo, N. Y 

Poole & Son Co., Robt., Balti- 
more, Md 


Reeves Pulley Co., Columbus, Ind. 
Pulleys, Prictien Cene 


Evans Friction Cone Co., 
Mass 


Boston, 
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Pumps, Hydraulic 
Watson-Stillman Co., New York 
Punches, Hydraulic 
tement, Miles & Co., New York 
Bethlehem Fdry. & Mech. Co., So 

tjethlehem, Va 
Watson-Stillman Co., New York 


Punches, Power 


Bliss Co.. EK. W., Brooklyn, N. ¥ 

Bremer Mach. & Tool Co., Kala 
mazoo, Mich 

Buffalo Forge Co., Buffalo, N. \ 

Cleveland Punch & Shear Wks., 
Cleveland, © 


Hlilles & Jones Co., Wilmington, 
Del 

Long & Allstatter Co., Hamilton, 
Ohio 

Pittsburg Shear Knife & Mach 
Co., Pittsburg, Pa 

Reade Mechry €o., Cleveland, © 

Williams, White & Co Moline 
Ill 

Racks, Cut 

Fellows Gear Shaper Co., Spring 
field, Vt 

Nuttall Co., R. D., Pittsburgh, la 

Simonds Mfg. Co., Pittsburgh, Va 


Walcott & Son, Geo. D., Jackson 
Mich 

Racks, Tool 

New Britain Mach. Co., New B 


ain, Conn 


Rack Cutting Machines 


Fellows Gear Shaper Co., Spt 
field, Vt 

Le Blond Ma Pool Co., R. W 
Cincinnati a 

Reed Co l ] Woreestel Mas 

Waleott & Son, Geo. 1h, Jacks 
Mich 

Reamers 

Chadwick & Co ; LS Ports 
mi tl u. wf 

Cleveland Tw lorill Co eve 

nad ) 

( ugh, R. M Polland, Conn 

MeCrosky & Lluber, Cincinnati, © 

Morse ‘Twist lerill & Mach. Co 
New Bedford, Mass 

Pratt & Whitney Ilan mrad 
(onn 

Rogers, John M Boat, Gage & 
brill Works, Gloucester City, 
NM. a 

Standard Tool Co., Cleveland, O 

Wells Bros. Co (;reentield. Mass 

Reaming Stands 

lather Planer ¢ Mark, Nashua 
N. H 

Riveters, Hydraulic 

Bement, Miles & Co., New York 

Watson-Stillman Co., New York 

Riveters, Pneumatic 

Bement, Miles & Co., New York 

Cleveland Pneumatic Pool Co., 


Cleveland, © 


Philadelphia Vneumatice Tool Co., 


Vhiladelphia, Pa 

 & C. Co., Chicago, Il 

Standard Ry Equip Co st 
Louis, Mo 

Riveting Machines 

jement, Miles & (o., New York 

Bethlehem Foundry & Mach. Co., 
So jethlehem, Da 

Long & Allstatter Co., Ilamilton, 
Ohio 


Pods and Straps, Connecting, 

Machinery Co., New York 

Standard Connecting Rod o., 
Beaver Falls, Pa 


Cooke 


Roller and Ball Bearings 
American Roller Bearing Co., Bos 


ton, Mass 
Ball Bearing Co., VPhiladel., Pa 
Mossberg & Granville Mfg. Co., 
Providence, R 


Rolling Mill Machinery 
Cleveland Punch & Shear Wks. Co., 


Cleveland, O 

Diamond Drill & Meh. Co., Birds 
boro, Pa 

Dill Mach. Co. T. C., Phila., Pa 

Hlilles & Jones Co., Wilmington, 
Del 


Mossberg & Granville 
Providence, wu. I 
Pratt & Whitney Co., 

Conn. 
Safety Valves. Pop 


Crane Co., Chicago, 


Mfg. Co., 


Hartford, 


Ill 


Crosby Steam cuage & Valve Co., 
Boston, Mass 
Lunkenheimer Co., Cincinnati, O. 
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Sand Blast Apparatus 
Paxson Co., J. W., Phila., Pa. 


Sand Mixing Machines 
Smith Kdry. Supply Co., J. D., 
Cleveland, O. 


Sawing Machines, Metal 

Cleveland Punch & Shear Works 
Co., Cleveland, O 

Keystone Mach. Tool Wks., Phila- 
delphia, Pa. 

Marston & Co., J. M., 
Mass. 

Newton Mach. Tool Works, Vhila- 
delphia, Va. 

Nutter, Barnes & Co., 
Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reade Mehry. co., Cleveland, O. 

West Haven Mfg. Co., New Haven, 
Conn. 

Schools, Correspondence 

Amer. School of Correspondence, 
sjoston, Mass. 

Consolidated Schools, N. Y. City. 

International Correspond. Schools, 
Scranton, Pa. 


Schools, Technical 
Pratt Institute, Brooklyn, N. Y. 


Boston, 


Boston, 


Screw Machines, Automatic 

trown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cieveland Machine Screw Co., 
Cleveland, Ohio. 

Dreses Mach. Tool Co., Cincin., O. 

Windsor Mach. —o., Windsor, Vt. 


Screw Machines, Hand 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Mch. Screw Co., Cleve- 
land, ©). : 

Garvin Mach. Co., New York. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Pearson Mach. Jo., Chicago, Ill. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Wnoitney Co., Hartford, 
Conn. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 


Screw Machinery, Wood and Lag 
Baker Bros., Toledo, Ohio. 
Cook Co., Asa 8., Hartford, Conn. 


Screw Plates 

Besly & Co., Chas. H., Chicago, Il. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Oster Mfg. Co., Cleveland, O. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Second Hand Machinery 

Affleck, Geo. E., New York. 

taird Machy. Co., U., Pittsburgh, 
Pa. 

Bowler & Co., Geo. H., Cleveland, 
Ohio. 

Carlin Mechry. & Supply Co., Al- 
legheny, Pa. 

Dawson, John H., Chicago, Ill. 

Fairbanks Co., Philadelphia, Pa. 

Garvin Mch. Co., New York. 

Gump & Co., A. W., Dayton, O. 

Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Mchry Co., 
Chicago, II1. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 

Wormer Machy. Co., C. C., Detroit, 
Mich. 

Separators, Oil 

Amer. Tool & Mach. Co., Boston, 
Mass. 

Springfield Separator Co., Man- 
chester, N. H. 


Shafts, Crank 
Stendard Connecting Rod _ Co., 
Beaver Falls, Pa: 


Shapers, Vertical Die 
Rochester Die Shaper Co., Ro- 
_chester, N.Y. 
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Shapers 

American Tool Wks. Co., Cin., O. 

Blount & Co., J. G., Everett, 
Mass. 

Bement, Miles & Co., New York. 

Cincinnati Shaper Co., Cincin., O. 

lather Planer Co., Mark, Nashua, 
|. ma 


Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Gould & Eberhardt, Newark, N. J. 

Hill, Clarke & Co., Boston, Mass. 

Kelly Co., R. A., Xenia, Ohio. 

Morton Mfg. Co., Muskegon 
Heights, Mich. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles Tool Works Co., New York. 

Perkins Mach. Co., Boston, Mass. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Steptoe & Co., Joun, Cincinnati, O. 

Walcott & Son, Geo. D., Jackson, 
Mich. 


Shears, Power 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 

Buffalo Forge Co., Buffalo, N. Y. 

Cleveland Punch & Shear Works, 
Cleveland, O. : 

Falkenau-Sinclair Co., Phila., Pa. 

Hilles & Jones Co., Wilmington, 
Del. 

Long & Allstatter Co., Hamilton, 
Ohio. 

National Mehry. Co., Tiffin, O. 

Perkins Mach. Co., Boston, Mass. 

Pittsburg Shear Knife & Mach. 
Pittsburg, Pa. 

Reade Mchry. Co., Cleveland, O. 

Williams, White & Co., Moline, 
Il. 


Shears, Rotary 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Shelving, Shop 

New Britain Mach. Co., New Brit- 
ain, Conn. 

Slide Rests 

Bartlett, KE. Ek., Boston, Mass. 

Reed Co., F. E., Worcester, Mass. 

Slotters 

Baker Bros., Toledo, Ohio. 

Bement, Miles & Co., New York. 

Betts Mach. Wks., Wilmington, 
Del. 

Dill Mach. Co., T. C., Phila., Pa. 

Franklin Mach. Wks., Phila., Pa. 

Garvin Mach. Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 

Speed Limit System 

Consolidated Engine Stop Co., 
New York. 

Spike Machines 

National Machy. Co., Tiffin, O. 

Springs 

Dunbar Bros., Bristol, Conn. 

Sprocket Chains 

Sec Driving Chains. 

Stampings, Sheet Steel 

Federal wafg. Co., Cleveland, O. 

Stamps, Letters and Figures 

Schwerdtle Stamp Co., Bridge- 
port, Conn. 

Steel, Machinery 

Boker & Co., Hermann, New York. 

International Steel & Mchry. Co., 
New York. 

Patriarche & Bell, New York. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Tool 

Boker & Co., Hermann, New York. 

International Steel & Mach. Co., 
New York. 

Patriarche & Bell, New York. 

Westmoreland Steel Co., Pitts- 
burg, Pa. 

Straightener, Hydraulic 

Rement, Miles & Co., New York. 

Watson-Stillman Co., New York. 

Straightener, Screw 

Towsley Mfg. Co., J. T., Cin. O. 
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Swaging Machines 

Excelsior Needle Co., Torrington, 
Conn. 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 


Switchboards 

Cc & C Electric Co., New York. 

Triumph Elec. Co., Cincinnati, O. 

Tapping Machines and Attachments 

Baker Bros., Toledo, O. 

The Beaman & Smith Co., Provi 
dence, R. I. 

Bickford Mach. Tool Co., Cin., O. 

Cincinnati Mach. Tool Co., Cin 
cinnati, O. 

Errington, F. A., N. Y. City. 

Fosdick Mach. Tool Co., Cin., O. 

Garvin Mach. Co., New York. 

Geometric Drill Co., New Haven, 
Conn. 

National Mchry. Co., Tiffin, O. 

Pratt & Whitney Co., Hartford, 


Quint, A. D., Hartford, Conn. 
Seneca Falls Mfs. Co., Seneca 
Falls, N. Y. 


Taps, Collapsing 
Geometric Drill Co., New Haven, 
Conn. 


Taps and Dies 

Besly & Co., Chas. H., Chicago, Il. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Crane Co., Chicago, Ill. 

Hammacher, Schlemmer & Co., 
New York. 

Hardinge Bros., Chicago, I). 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

National Mchry. Co., Tiffin, O. 

Oster Mfg. Co., Cleveland, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Standard Tool Co., Cleveland, O. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Winter Bros. Co., Wrentham, 
Mass. 

Telephone System 

Clarke Auto. Telephone Switch 
Board Co., Providence, R. I 


Thread Cutting Tools 

Besly & Co., Chas. H., Chicago, III. 

Hart Mfg. Co., Cleveland, O. 

Oster Mfg. Co., Cleveland, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rivett-Dock Co., Boston, Mass. 

Tool Holders 

Armstrong Bros. Tool Co., Chi 
eago, Ill. 

Hill Tool Co., Anderson, Ind. 

McCrosky & Huber, Cincinnati, 0. 

©. K. Tool Holder Co., Shelton, 
Conn. 

Tools 

See Machinists’ Small Tools. 


Transmission Machinery 

Caldwell & Son Co., H. W., Chi 
cago, Il. 

Cresson & Co., Geo. V., Phila., Pa. 

Link-Belt Engineering Co., Phila 
delphia, Pa. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Reeves Pulley Co., Columbus, Ind. 

Traps, Steam 

Houghton & Co., E. F., 
phia, Pa. 

Trimmers, Wood 

Amer. Mehry. Co., Grand Rapids, 
Mich. 

Washburn Shops, 
Mass. 

Trolleys and Tramways 

Brown Hoisting Machy. Ce., N. Y. 
City. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Link Belt Engineering Co., Phila- 
delphia, Pa. 

Maris Bros., Philadelphia, Pa. 

Trucks, Shop 

Towsley Mfg. Co., John T., Cin- 
cinnati, O. 

Tubing, Steel 

Shelby Steel Tube Co., Pittsburgh. 
Pa. 


Philadel 


Worcester, 





Turret Machines 

Amer. Tool & Mach. Co., Boston, 
Mass. 

Automatic Mach. Co., Greenfield, 
Mass. 

Bradford Mach. Tool Co., Cincin- 
nati, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Bullard Mach. Tool Co., Bridge 
port, Conn. 

Cleveland Mach. Screw Co., Cleve 
land, O. 

Dreses Mach. Tool Co., Cincin., O. 

Flather & Co., Nashua, N. H. 

Foster, Walter H., New York 

Garvin Mach. Co., New York. 

Gisholt Mch. Co., Madison, Wis 

Hill, Clarke & Co., Boston, Mass. 

Jones & Lamson Mch. Co., Spring 
field, Vt. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 

Niles Tool Works Co., New York. 

Pearson Mach. Co., Chicago, III 

Potter & Johnston Mach. Co., 
Pawtucket, . I. 

Warner & Swasey 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 

Turrets, Carriage 

Bayldon Mach. & Tool Co., Jersey 
City, N. J. 

Fay & Scott, Dexter, Me. 

Twist Drills 

Cleveland Twist Drill Co., Cleve 
land, O. 

Etna Mfg. Co., New York. 

Hammacher, Schlemmer & Co., 
New York. 

Morse Twist Drill & M. Co., New 
Bedford, Mass. 

Standard Tool Co., Cleveland, © 

Universal Joints 

Baush Machine 1001 Co., Spring 
field, Mass. 

Valves 

See Steam Fittings. 

Vises, Drill 

Graham Mfg. Co., Provi., R. I. 

Jacobson Mach. Mfg. Co., Warren, 
Pa. 

Vises, Metal Workers’ 

Hammacher, Schlemmer & Co., 
New York. 

Howard Iron Wks., Buffalo, N. Y 

Jacobson Mach. Mfg. Co., Warren, 
Pa. 

Parker Co., Chas., Meriden, Conn 

Walworth Mfg. Co., Boston, Mass. 

Vises, Pipe 

Curtis & Curtis Co., Bridgeport, 
Conn. 

Saunders’ Sons, D., Yonkers, N. Y. 

Walworth Mfg. Co., Boston, Mass. 

Vises, Planer and Shaper 

Cincinnati Planer Co., Cincin., ©. 

Hendey -Mach. Co., Torrington, Ct. 

Pratt & Whitney Co., Hartford, 
Conn. 

Vises, Wood Workers’ 

Emmert Mfg. Co., Waynesboro, 
Pa. 

Hammacher, Schlemmer & Co., 
New York. 

Wyman & Gordon, Worcester, 
Mass. 

Washer Machines 

National Machy. Co., Tiffin, 0. 

Welding Machines 

Long & Allstatter Co., Hamilton, 
Ohio. 

W hitewashing Machines 

wallace Supply Co., Chicago, II! 

Wire-Drawing Machinery 

Mossberg & Granville Mfg. Co., 
Providence, R. 

Wire-Forming Machinery 

Automatic Mach. Co., Bridgeport, 
Conn. 

Worm Hobbing Machines 

Pratt & Whitney Co., Hartford, 
Conn. 

Worm Milling Machines 

Cleveland Mach. Screw Co., Cleve- 
land, O 

Pratt & Whitney Co., Hartford, 
Conn. 

Wrenches 

Coes Wrench Co., Worcester, Mass. 

Wrenches, Drep Forged 

Billings & Spencer Co., Hartford, 
Conn. 


Co., Cleveland, 
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Electrically Driven Mine Hoist. 

The accompanying illustrations show a 
notable development in electrically oper- 
ated mine hoisting machinery exhibited at 
the Dusseldorf Exhibiticn. The electrical 
work was done by Siemens & Halske, 
Incorporated, of Berlin, and the mechani 
cal work by the Fredrich Wilhelmschutte 
Mining Machinery Corporation, of Mul- 
heim-on-Ruhr. 
of course, not uncommon, but so large a 


Small electrical hoists are, 


machine as this is, so far as we know, un- 
precedented. At the close of the exhibi- 
tion the machine will be erected at the 
Zollern II pit of the Gelsenkirchener Min- 
ing Association, Incorporated. 
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will be but half of this. With 16 effective 
hoisting hours per day and from a depth 
of 500 meters, the daily capacity with a 
single unloading platform is 2,700 metric 
With 


a double platform the daily capacity rises 


tons (2,975 English short tons). 
to 3,200 and with three platforms to 4,000 
metric tons respectively. 

The appearance of the machine is ex- 
cellently shown in Figs. 1 and 2, from 
be that a main shaft 


carries at its center the rope sheave and 


which it will seen 
brake drum, at each side of which is lo- 
cated an electric motor of 1,400 maximum 
horse-power each. These motors may be 


connected in series or in parallel, and thus 
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with 
bat- 


and 


groups are switched in alternates 


each trip, As one cage ascends the 


tery is discharged from right to left, 


as the other ascends it is discharged from 
left to right. The various groups and 
cells are thus subjected as nearly as pos- 
sible to the same conditions 

The rope sheave is described as mad 
on the Koepe system, in which the hoist 
ing rope passes but once around the 
sheave. We have endeavored to obtain 
details of this, but have failed. The diam 
eter of this sheave is 6 meters (19 feet 8 
inches). The hoist is balanced—that is, 


a cage is attached to each end of the rope, 


one of which ascends while the other de 
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FIG, I. SIDE VIEW OF ELECTRIC MINE HOIST. 

The Gelsenkirchener Association already be worked at full or half speed, and in scends—and to make the balance exact 
operates a large amount of the machinery case of accident to one motor work may at all positions of the cages a tail rope 
of its new plant at the above mentioned be continued with the other. hangs below them 
pit electrically, and decided in March, By various combinations of the storage The current supplied continuous, the 
1901, to introduce electrically operated battery and alterations of the field current, voltage being 500. A storage battery 
hoisting machines. speeds of 2, 4, 5, 6, 8, 10, 12, 16 and 20. provided to meet the very intermittent 

The machine illustrated was designed meters per second can be obtained with work and also to enable the voltage to b 
to hoist 4,200 kilograms (9,200 pounds) of out loss of energy and, with slight loss gradually switched in as the speed ii 
coal at each lift from a depth ultimately from the rheostats, practically any inter- creases at starting 


of 500 meters (1,640 feet), although at 
the start the depth will be but 280 meters 
(920 feet). The ultimate hoisting speed 
will be 20 meters per second (3,936 feet 


per minute), though at the start the speed 


mediate speed may be obtained. To exam 


ine the rope the speed may be reduced to 


30 centimeters per second (59 feet per 
minute). 
The order in which the battery cell 


A depth indicator will be observed d 
rectly in front of the operator's platform 
and connected with it is a Bauman safety 
the working speed and 


of the 


device which limit 


insures a gradual reduction speed 
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This device shuts 
brake 


when landing the load. 
off the 
should the speed exceed the desired maxi 


current and applies the 


mum and, moreover, gradually and auto- 






matically switches off the current as the 
cage approaches the landing platform. Of 
this device we have been unable to obtain 
particulars. 

Fig. 3 shows a plan and elevation of the 
machine. At a is the indicator and below 
it at b the At ¢ is 
the starting resistance, the contact points 
horizontal 


Jauman safety device. 
of which are arranged in a 


circle. The vertical axle extends upward 





FIG, 2. 


the arched foundation and is 


a rack and pinion from the 


through 
turned by 
pneumatic auxiliary regulating gear d in 
the room above. This gear consists of a 
working cylinder and a dash-pot cylinder, 
and works on the differential or floating 
lever principle, the movement of the pis- 
ton rod the 
the hand lever has opened, the movement 


acting to close valve which 
of the piston rod following and corres- 
ponding exactly with that of the hand- 
lever. This lever has a right and left as 
well as a fore and aft motion, the right 


and left movement determining the direc- 
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tion of motion. When the lever is in the 
right-hand position the right-hand cage 
ascends, and when in the left-hand posi- 
tion the left-hand cage ascends. 

At the left of the hand lever, in Fig. 2, 
which controls the motion, and mounted 
on the same stand, is an additional lever 
which controls the pneumatic brake, of 


which the air cylinder is at ¢e, Fig. 3. The 
air compressor is located at f. The Bau- 
man safety device acts to put on this 
brake. As a still further precaution, an 


emergency gravity screw brake g is pro- 


vided for use in case the air brake should 








fail. We judge that the detached hand- 
lever at the left of the main lever stand 
in Fig. 2 is for tripping this gravity brake, 
which, as we understand, is applied by a 
weight which is always suspended ready 
for action. 





Legal Notes. 
LIBEL OF MANUFACTURED PRODUCTS. 

An especially decision has 
been handed down New York 
Court of Appeals in the case of the Mar- 
lin Fire Arms Company versus Shields. 
It relates to the degree of immunity one 


interesting 
by the 
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may enjoy in criticising the manufactured 
and 
the 


goods of another, even in a false 
malicious It also 


question whether constitutionally guaran- 


manner. involves 
teed rights ought to be menaced if not 
positively infringed, through resort to in- 
junctions as a legal expedient; injunctions 
being—as many laymen have learned in 
the last 
versies that have arisen over this question 
in other relations—a form of procedure 
“chancery,” as 


few years through the contro- 


“equity” or 
“common law” juris- 


peculiar to 
distinguished from 
prudence, and followed by courts, or ses- 























VIEW OF MINE HOIST FROM THE REAR OF THE OPERATOR’S PLATFORM. 


sions of court, which are allowed to sit 
without a jury. 

The plaintiff company was 
turer of the Marlin repeating rifles and 
from a 


a manufac- 


had withdrawn its advertisement 
magazine called Recreation, published by 
Shields, because the advertising rates had 
increased. Thereupon, it 
leged, Shields had set to work to defame 
the rifle by publishing letters purporting 
to come from correspondents, but which, 


been was al 


the Marlin company claimed, were “fakes,” 
as well as being false in their assertions. 
These articles discredited the mechanism 
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and operation of the Marlin rifle, at- When one seeks to obtain an “equit- it argued justly « gh. | der to ma 
tempted to show that-it wore out too able” form of relief, it is generally neces- tain a regular a 1 on cha ¢ 
soon and tended to throw it into disfavor sary to show that those available in com it would have to be able to prove spec 
by comparison with others. The Marlin § mon law courts are inadequate. The Mar- damage, which according to its own stat 
J I | 
Company hence prayed for an injunction lin Company had attempted to justify its ment it could | Had there been a 
perpetually restraining the defendant from petition for an injunction, instead of de- defamation of the Marlin Company elf 
publishing “any article or statement, in pending upon the ordinary legal procedure as distinguisl t s—that is 
any form or under any guise, falsely at- that might be open to it—viz., suits to re- say, if their f ; d been a d t 
tacking, misrepresenting or depreciating cover for damages incurred through the fraud, want of hing of that 
plaintiff’s said rifle, or its accuracy, effec- libelous publications—on the ground that sort on the part th ifacturet 
tiveness, merit or value.” The injunction if restricted to the latter sort of redress, then, acc Q ( ther 
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FIG, 3. PLAN AND ELEVATION OF MINE HOIST. 
was denied and an appeal was taken to it might have to bring a multiplicity of might have been cause of action even 
the Appellate Division of the Supreme _ suits to recover for future libels, which where special damages could not be 
Court, where this decree was reversed. could be forestalled by the injunction; proved. But it was otherwise here. And 
The case has since been carried to the secondly, it argued that although greatly since, therefore, the Marlin Company had 
Court of Appeals, which has, by a vote of injured in its business by the publica- no way to maintain an action for damag« 
5 to 2, reversed the Appellate Division, tions, it could not determine the extent of at all, it could certainly not justly enter 
thus affirming the propriety of denying damage, so as to afford an adequatecom- into a multiplicity of actior and 
the injunction. The decision was ren- mon law remedy prayer for an injunction by holding out 
dered on an assumption, for the time be The Court of Appeals holds that, so far such an alternative was not well founded 


ing, of the truth of the plaintiff's conten- 
tions. 


as the Marlin Company contended that it 


had no adequate remedy at common law, 


Thus the first of ints is 


disposed of, 
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Parker, for the Court of Appeals, con- 
tinues : 

“Another ground of [resort to] equity 
alleged is, that plaintiff has no adequate 
remedy at [common] law ‘because of the 
impossibility of ascertaining, identifying 
or establishing, according to legal prin- 
ciples, any measure of damages.’ That 
he had no adequate remedy at law is 
true; for, as we have seen from an exam- 
ination of the authorities, his complaint 
indicates that he has no remedy at law 
whatever. This brings us to the real ques- 
tion of the case—whether an unjust and 
malicious criticism of a manufactured ar- 
ticle, for which the manufacturer has no 
legal remedy at law because of his in- 
ability to prove special damage, is the sub- 
ject of equitable cognizance. The consti- 
tutional guarantee of freedom of speech 
and press, which in terms provides that 
‘every citizen may freely speak, write and 
publish his sentiments on all subjects, be- 
ing responsible for the abuse of that right; 
and no law shall be passed to restrain or 
abridge the liberty of speech or of the 
press’ (Const. N. Y. Art. 1, Sec. 8), has 
for its only limitations the law of slander 
and libel. Hitherto freedom of speech 
and of the press could only be interfered 
with where the speaker or writer offended 
against the criminal law or where the 
words amounted to a slander or libel of a 
person or corporation or their property, 
and the guaranteed right of trial by jury 
entitled the parties accused of slander or 
libel to have twelve men pass upon the 
question of their liability to respond in 
damages therefor and to measure such 
damages. But the precedent which the 
plaintiff seeks to establish would open the 
door for a judge sitting in equity to estab- 
lish a censorship not only over the past 
and present conduct of a publisher of a 
magazine or newspaper, but would author- 
ize such judge by decree to lay down a 
chart for future guidance in so far as a 
plaintiff’s property rights might seem to 
require, and, in case of the violation of 
the provisions of such a decree, the usual 
course and practice of equity would neces- 
sarily be invoked, which would authorize 
the court to determine whether such pub- 
lished articles were contrary to the pro- 
hibitions of the decree, and, if found so, 
punishment as for a contempt might fol- 
low. Thus a party could be punished for 
publishing an article which was not libel- 
ous, and that, too, without a trial by jury.” 

Judge Parker then reviews the authori- 
ties to see whether there is sufficient prece- 
dent for the interference of an equity court 
in such a case, with the remark that 
“if such precedent be not already estab- 
lished by the courts of this State, it is 
our view that it ought not to be.” He 
fails to find such a precedent laid down. 

It cannot but be noticed how closely 
the circumstances and reasoning found in 
passages quoted from Judge Parker’s opin- 
ion are applicable to other matters concern- 
ing which the propriety of injunctions by 
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courts of equity has been a live topic of 
discussion for several years past. 

It is also to be observed that in New 
York State—where a large proportion of 
the periodicals of the country are printed— 
a door seems to be flung open to the 
publication with comparative impunity of 
malicious libels on manufacturers’ prod- 
ucts by unscrupulous journals. Publish- 
ers of the highest class will of course con- 
tinue to take great pains to exclude from 
their columns all unfair and uncalled for 
defamations, not only those which are in- 
tentional, but—witlin the limitations of an 
always fallible human nature—those which 
are accidental. Their motive in so doing 
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sections are shown in the engraving. In 
this way the capacity may very easily be 
increased at any time by installing addi- 
tional sections. The first or original sec- 
tion is 30 inches long, and each additional 
section adds 36 inches to the length of 
the forge, making 66 inches the usual 
length. Each section is furnished with 
balanced slide doors on all four sides. 
When these doors are opened, access may 
be had to any part of the forge without 
the least trouble. 

The hight from the floor to the top of 
the grate is 36 inches—the door sills in 
turn being set slightly above the grate, 
which is of the improved rocker-grate type 

















A DOWN-DRAFT FORGE FURNACE, 


must henceforth be ascribed to something 
other than fear of legal consequences. 
They must exyect, moreover, always to 
find, as in the past, manufacturers who 
will take offence at their refusal to eulo- 
gize one machine or commodity by the 
defamation of some other. 





A Down-Draft Forge Furnace. 

We give herewith an illustration of a 
forge furnace adapted particularly for 
heating work in connection with steam 
hammer or similar heavy forging. 

A new idea has been introduced in build- 
ing this forge in sections. Two of these 


24x66 inches. In the cut the lever attach- 
ment for rocking the grate and removing 
the ashes, and the chain connected to the 
air box are shown. 

The Buffalo down-draft principle of 
smoke removal is incorporated in this 
forge. In the illustration, the stationary 
exhaust hood is shown at the top of the 
forge. It carries away all smoke and ex- 
haust gases, allowing none to escape into 
the shop. The smoke and gases are im- 
mediately and completely withdrawn by 
down-draft suction through underground 
tile pipe, there being no escape from even 
the heaviest fires. This does away with 
all overhead galvanized-iron piping, which 
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is subject to frequent renewal and always 
obstructs valuable light and space. 

A clean-out door is placed at the bottom 
of each section, allowing of easy 
The forge is completely 


access 
below the grates. 
lined with fire-brick, and in the roof there 
The 


two sec- 


is an additional strip of asbestos. 
weight of the forge alone, i. ¢., 
tions the brick 
pounds. 


without lining, is 5,000 





The British Navy. 
Americans are prone to believe that we 
have some pretty good “kickers” here, and 


as a matter of fact we have, but their 


efforts in that line are ridiculously poor, 
and puny compared to what your vigorous 
do when he 


and robustious Britisher can 


puts his mind—or is it his legs ?—to it, The 
following is a report of the latest per 
formance in that line that has come to 


our notice. 
to the Chicago Record-Herald: 
“Sir William Allan, M. P., 


allow the fact that he was given his title 


It is a special cable dispatch 


does not 
but a few months ago to restrict his crit 
icisms of the government. This week he 
made a sweeping indictment of His Majes- 
ty’s navy and its management. The neces- 
sity for the possession of sea power, he 
said, included steam gun 
and man power, yet the British navy pos- 
none of these. The ‘Terrible’ 
which designed for 22 knots, had 
crawled home from China at 9 knots, and 


the dockyards were so congested with crip 


power, power 
sessed 


was 


pled cruisers that vessels had to be sent 
to private yards for repairs. When the 
‘Powerful’ came home from China the 
repair bill amounted to £80,000 or £90,000. 
vessels with the 
which had 


“He contrasted these 
Bavarian transport steamer, 
traveled 250,000 miles, carrying safely 8o,- 
ooo men, and had never needed to be laid 
up for repairs. 

“As to gun power, the newest vessels 
were inferior in the weight of metal fired 
to American and Japanese vessels of sim- 
ilar displacement. In regard to manning, 
the British fleet was a phantom fleet with 
a skeleton crew. The navy needed imme- 
diately 14,000 firemen, 2,000 engine-room 
artificers and g00 engineers. ‘When all the 
vessels had been dispatched for the coro 
nation naval review,’ he said, ‘there were 
only two firemen left in the whole naval 
reserve.’ 

“*Why,’ he asked, 
cient engineers and firemen on board the 
still 


‘are there not suffi 


men-of-war? Because the navy is 


run on old 
lines—a navy for aristocrats, where prac 


conservative and traditional 
tical engineers are excluded from officers’ 
rank. lf the admiralty would build, arm 
and man ships as they ought to it could be 
done for half the money it 1s now costing 


The admiralty is a gigantic muddle.’ ” 





time that 


It will be 


only absolute monarchies, wherein the peo 


perceived after a 


ple have little to say, can maintain large 


and efficient armies and navies. 
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Machine Tools and Mechanical Exhibits at the 
Dusseldorf Exposition . 

BY FRANK C. PERKINS. 

The mechanical exhibits at the Dussel- 
dort Exposition are of a very fine charac 
ter, and a few of them are illustrated 
herewith. 

In the Machinery Hall a large propor 
tion of the machinery is operated by elec- 
tric motors, and Figs. 1 and 2 illustrate 
two machines constructed by the Kalker 
Werkzeugmaschinen Fabrik, Breuer Schu 
macher & Co., Actien 
Kalk, near Cologne, on the Rhine. 

The first is a 60-incl 


Gesellschaft, of 


h slotting machine 
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} 


rhe vertical adjustment of the bar guide 


is made by hand, and in the highest posi 


tion of the bar the work can be slotted 
with a depth up to 2,100mm. The planed 
round table is slotted, has a diameter of 


and trans 
The feed 
wheels and the table 


1.700 mm. and a longitudinal 


verse adjustment of 


is effected by ratchet 


1,500 mm. 


has also a rapid power movement in either 
direction 


Che machine is driven by an electric mo 


tor situated at the rear, giving the motion 


through gearing, open and crossed belts 


and bevel gear to the screw spindle 


Between the slotting machine and _ thx 

















FIG. I. KALKER WERKZEUGMASCHINEN 


FABRIK 


ELECTRICALLY DRIVEN SCREW SLOTTING 


MACHINE 


with screw motion driven by a direct cur 
rent multipolar motor. The machine was 
designed for the heaviest forge work and 


vertically ad 


is provided with movable 


justable guides for the cutter bar. 

The cutting stroke is just half as quick 
as the return stroke and the cutter bar is 
counterbalanced by weights. 

The two pins, which effect the reversing 
motion of the cutter bar, are fixed upon a 
disk, and the stroke of the cutter bar can 
be readily adjusted by the scale upon the 


disk, 
hight 


which is arranged at a convenient 


electric motor a quick acting clutch and 


arranged \t 
motor can be disconnected 


spe ed. 


brake are starting, the ele 


tric until it 


attains its full and in the case of 


ol may be stopped at once. 


accidents the t 
J he 


steel and supported in bronze bearings, ot 


screw spindle is of Siemens-Martin 


which the upper one is a ring cam bear 
ing for taking up the longitudinal pres 
sure The ring cam bearing also is as 


sisted by a counter pressure pin [whatever 


that may mean] 


The high-speed shafts run in bronze 


bushings, and the working gears are of 
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steel, the pinions being of phosphor bronze, 
while all gears are milled or planed. 

An electrically driven beam shearing 
machine exhibited by this firm is shown in 
Fig. 2. It consists of a hydraulic shear, 
of which the two-throw pump is driven by 
a 10 horse-power electric motor. The 
frame of the machine consists of two cast 
steel standards which enclose the steel 
hydraulic cylinder above the plunger hav- 
ing leather packing [cup leathers?]. The 
upper shear blade is attached to the shear 
blade holder on the plunger and has a 
guide just above the work 

The return motion of the upper shear 
blade is effected by a small drawback cylin- 
der abovethe pressurecylinder. At the side 
of the shear the two-throw pump is mount 
ed. When starting, the pump works at 
first with two pistons, and the idle stroke 
and the punching of holes is quickly done. 
\s soon as the material offers a certain 
resistance to the shear blades, one pump 
piston is thrown out of gear and the other 
piston works alone with a suitable higher 
pressure 

One of the most interesting buildings is 
that known as “Krupphalle.” It is con- 
structed to represent a huge battleship, 
and is located near the entrance to the 
Exposition Grounds on the bank of the 
River Rhine. 

The total length of the hall is 134 meters 
with a total breadth of 35 meters, while 
the length of the ship construction is 110 
meters with a breadth of 26 meters. The 
hight of this construction is 18.5 meters, 
and the total floor space is 4,280 square 
meters, The exhibits on the interior are 
of the most interesting character, showing 
the products of the great Krupp Works, 
including army and navy materials, battle 
ship armor, cannon, mortars, and every- 
thing going to make up the equipment 
of a great modern cruiser. 

The electrical exhibits include electric 
motors for operating the great guns, hand- 
ling ammunition and operating the electric 
searchlights. Arc and incandescent elec- 
tric lighting for cabins, engine-rooms and 
other parts of great warships, as well as 
the details of illumination of the great 
Krupp Works, are shown. Enormous 
steel castings are shown which are used 
as field frames for electric generators, and 
an electrically operated crane shows the 
methods of handling great weights at the 
extensive Krupp plant. 

At these works the electric motors in 
use number 369, while for lighting the 
works 1,960 are lamps and 9,740 incan 
descent lamps are required, which are sup 
plied with current from three central pow 
er stations and seven sub-stations. The 
electrical transmission lines for this great 
manufacturing plant include 28.7 kilome 
ters of underground cables and 42 kilome 
ters of overhead lines. 

he steam engineering exhibits at the 
Krupp Hall include a fine showing of 
marine steam boilers, steam pumps, steam 


and electrically driven ventilating appara 
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tus, and high-power, triple-expansion and 
compound engines for driving torpedo 
boats, and torpedo boat destroyers. 

An enormous engine shaft is shown 
along one side of the hall which was con- 
structed for the “Kaiser Wilhelm II.” 
This fine shaft is 46 meters long and, with 
the propeller shaft, will measure 70 meters 
in length, and the total weight will not 
fall short of 226 tons. 

A great marine boiler plate hanging 
along one side of the hall above the long 
shaft is 26.8 meters in length, 3.65 meters 
wide, 38.5 millimeters thick, and -weighs 


29,500 kilograms. 
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(Fig. 5) located just outside the main 
entrance and weighing 106 tons, This 
nickel-steel plate is 13.16 meters long, 3.4 
meters high and 30 centimeters thick. 

In addition to the fine showing of army 
guns and gun carriages, there are several 
ship’s cannon ranging in sizes from a bore 
of 15, 19 and 21 to 28 and even 30.5 centi- 
meters in diameter. There is also a very 
fine exhibit of armor piercing shells and 
portions of some of the largest ships under 
construction, including some of -the largest 
steel bow, stern and rudder frames and 
posts (Fig. 6) for ocean liners. 

Peter Friederick Krupp, the founder of 




















FIG. 2 KALKER WERKZEUGMASCHINEN FABRIK ELECTRO-HYDRAULIC BEAM SHEARING 
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Magnificent illustrations are exhibited 
of the fine warships equipped by the firm 
of Fried. Krupp, including that of the 
Russian Kreuzer I. Kl. “Askold,” as well 
as the interiors of the officers’ rooms, sup 
plied with the latest electrical equipment 
in the way of fans and lights. 

Most interesting views are shown of 
the workingmen’s homes (Fig. 4) at the 
various Krupp works, which numbered, 
January 1, 1902, 5,469 dwellings. The firm 
of Fried. Krupp has done wonderful things 
for its workmen. 

Among the important marine exhibits at 
Krupp Hall is an enormous armor plate 


these great works, was born in 1787, an] 
the works were established in 1810. He 
died in 1826, his son, Alfred Krupp, being 
then 14 years oid. The works grew to im- 
mense proportions and at his death, July 14, 
1887, was celebrated throughout the wor!d. 

The number of workmen employed at 
the smallest plant at Buckau is 2,773, and 
at Kiel 3,887, this number increasing at 
each of the various plants, until at Essen 
the number of workmen employed exceeds 
34,500 men. The total number of work- 
men in the employ of this firm exceed 
43,000, who represent families numbering 
147,045 persons 
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amount of 
for 
benefits, family physicians, workmen's and 


the total 


by 


the 
distributed 


In IgQoo 


money 


year 
this firm sick 
officers’ pensions amounted to 3,393.855.13 
marks, an enormous sum for work of this 
character. 

[We cannot do otherwise than comment, 
as we have done before, on the superb 
character of the photographs which come 
to us from Germany. 
need waking up. 
themselves.—Ed. ] 


Our photographers 
The exhibits speak for 





Success in Long-Distance Power Transmission. 


The following extracts from a recent 


lecture by Dr. F. A. C. Perrine is inter 
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you Dy ck I uracy and detail 
Rainfall has been kept for generations fot 
the benefit of agr uralists, but thi 
watershed of e power stream of my 
acquaintance has ever been completely 
covered it es | detail by rainta 
record 
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esting as showing that electrical engineer 


ing is like all other engineering—an exact 
known, 


It 


begins 


science, when the conditions are 


but that they seldom are known. 
vell that 


where rules leave off.” 


has 


been said “engineering 


Real engineering 
consists of the application of trained and 
educated judgment, and not of the substi- 
tution of known quantities in cut and 


dried formulas. Dr. Perrine’s lecture be 


gins thus: 


2,500-KILOGRAM ELECTRIC 


TRAVELING CRANE AND ROLL EXHIBIT 
“Hydraulic development one of thi 

oldest arts, but the ; unt of human ig to 
norance concerning hydraulic problem yea 
and conditions is appalling. Records may eng 
have been kept of the rivers whose waters w 
are navigable, or whose rapids and falls pr 
are along the railroad lines, or in the f] 
manufacturing villages; but an investiga ind 
tion of the records bl ing 


important powers, 


the regular lines 


ivailable concerning 


miles out of 


uld 


few 


wi surprise 
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cess, the studies in water-power location 
must be made with unusual care, and 
ample, though never ridiculous, margins 
allowed in the estimates. 

“Perhaps the day may come when the 
civil engineers will establish their empiri- 
cal equation in hydraulics on a sure basis, 
but until that day is reached, and it is not 
near, the hydraulic engineer can never 
cease to be a student and most careful 
observer. In almost all cases the for- 
mulas of engineering have a sound experi- 
mental foundation, but the error has actu- 
ally been made of attempting to apply re- 
ults obtained from the gagings of the 
Mississippi to sn all, rapid rivers, and even 
in some cases to lined canals and timber 
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“T mean by ‘culture’ what Matthew Ar- 
nold means when he says that culture is 
‘a pursuit of our total perfection by means 
of getting to know, on all the matters 
which most concern us, the best which has 
been thought and said in the world.’ 

“Such an engineer with such an ideal 
will be a safe guide and his studies will 
establish on a firm basis our transmission 
undertaking. 

3ut we are not concerned to-night with 
the errors of the civil engineer, or with 
his unsolved problems, so much as with 
what is new and with what is gradually 
getting to be known in electrical problems 
While these are no more important nor 
more interesting than the hydraulic prob- 
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have been found to have been variables, 
and we are still studying the problem and 
searching for the others. 

“Regulation in direct work is a simple 
problem. Its laws are all known; at every 
lamp it is quite easy to predict the varia- 
tion of voltage. The same laws control 
whether the lines be long or short. In 
his transmission plants Thury has met no 
new difficulties but has effected regulation 
at ten or twenty miles, just as he would 
have done had the delivery been made 
only in the next room to his dynamos. 
Resistance is always resistance and his 
dynamo characteristics remain unaltered 
by its increase. He deals only with cur- 
rent, voltage and resistance and encoun- 
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flumes, and an equal error committed of 
attempting to apply the results obtained 
from the flow of water in 8 and 10-inch 
pipes to great conduits and even open 
flumes. No smile should arise over the 
absurdity of these errors, for every State 
in the Union has instances of them, and 
no year in the past twenty but has seen 
them committed, to the waste of thou- 
sands and hundreds of thousands of dol- 
lars. The records for the past five years 
at one of our most respected testing 
flumes are at fault on account of an altered 
pressure pipe and an uncorrected formula. 
Success comes to the cultured engineer 
who keeps close to his borrowed data and 
who solves for himself the unforeseen 
problems. 
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WORKMEN'S HOMES AT THE FRIED. KRUPP 


lems, they are attracting more attention, 
and perhaps it is in apology for our elec 
trical ignorance that I call attention to 
hydraulic difficulties and ignorance. It is 
true that in no other art can so accurate 
calculations be made as in electrical engi- 
neering, but there are many facts and con- 
stants for our equations still unknown. 
Even in the electrical art there is still an 
unknown, and I suppose that no one of us 
will live to see the discovery of even all 
the knowable our art contains. I am re- 
minded now of the beautiful equation for 
the dynamo machine presented twenty 
years ago by Clausius, which contained a 
round dozen of unknown constants, and 
though we have since discovered the 
values of some of his constants, others 
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ters problems simple even to Faraday, 
Henry or Ohm. 

“It has been said very truly that the in- 
troduction of the alternating current 
raised the electrician above the rank of 
the artisan. With these currents he is n 
longer dealing with a few simple inde 
pendent qualities connected by a primary 
rule, but must now consider many new 
elements, some constants and some vari 
ables. At every step capacities and self 
inductions enter into the solution in com- 
plex and involved relations. Regulation 
can no longer be simply determined for 
each part of the system independently, and 
the regulation of the whole obtained by a 
consideration of the parts separately. Self- 


inductions and capacities affect each other, 
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and the generators and lines, as well as 
the transformers and motors, must be 
chosen or designed with this interdepen- 
dent relation in view. A simple case illus- 
trates this beautifully. 

“When the operation of the transmis- 
sion supplying current to the 
Stockton, Cal., from the power plant at 
Mokelumne Hill, forty-six 


was first begun, a curious state of affairs 


city of 


miles away, 


was observed. In operation of the lines 
alone, the current required on the 2,200- 
volt side of the step-up transformers was 
60 amperes; with the step-down transfor- 
mers connected, the current fell to about 
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Facts Regarding the Early History of the 
Typewriter. 

We extract the following information 
regarding the early history of typewriters 
from the Census Bulletin on that topic: 

“The idea of a mechanical letter writer 
seems to have first occurred to an Eng- 
lishman, for the earliest record of a pat- 
ent for such a device is of one granted by 
the English Government to Henry Mill, in 
1714. The theories of the inventor 
were so far in advance of the mechanical 
skill of his that 
never perfected, and it was not until well 


time, the machine was 


along in the nineteenth century that any 


actual progress was made. In 1833, a 
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ority of the American machine has been 
recognized in all parts of the world. There- 
fore the history of the evolution of the 
practical typewriter of to-day may be 
gleaned from an account of the failures 


and successes of American inventors 


“The first typewriter invented in tne 
United States, called the ‘typographer,’ was 
patented in 1829 by William Austin Burt, 
of Detroit, Mich., the 


the solar compass. 


also 
This 
primitive affair, and could be manipulated 
No practical 


Burt 


inventor ot 


machine was a 


only slowly results were 


accomplished by the machine, and 


to-day it is known merely as the starting 
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50 amperes, and when a 100-kilowatt mo- 


tor was into operation the current 


was only 55 amperes. 


put 
The transmission 
was designed to be at 25,000 volts, but at 
the delivery end of the line the voltage 
was found to be 27,200 volts, and finally 
the motors consumed full current when 
running at no load and not much 
more when operating with full load ap- 
plied. 

“T think that all will agree that here are 
problems enough for one small instance of 
the difficulties in the regulation of a long- 


distance transmission plant.” 


FIG. 5. 





100-TON ARMOR PLATE AT KRUPP 


Frenchman, Xavier Progrin, of Marseilles, 
was granted a patent by his government 
for a machine which the inventor claimed 
would print ‘almost as rapidly as one could 
write with an ordinary pen.’ While the 
modest claims of the inventor were to an 
extent realized, the machine proved too 
slow and cumbersome to be of any prac- 
tical value. 

“While many patents have been granted 
in Europe for writing machines, the real 
history of the typewriter belongs to the 
United States; it was in this country that 
the first practical typewriter was made, 
and from the very beginning the superi- 
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point of a great American industry. In 
1843 Charles Thurber of Worcester, 
Mass., patented a writing machine which 
produced good results in every respect ex 
cept speed Although this machine 
was a failure because of its lack of speed, 
some ot 


it embodied the principles in 


volved in the construction of the modern 
typewriter. 

“Another 
present-day typewriter was the invention 
of A. Ely New York, who in 


1847 and in 1856 secured patents on a ma 


step in the evolution of the 


seach, of 


chine involving the system of type-bearing 


levers arranged in a circle, swinging to- 
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ward and printing at a common center. 
The inked ribbon, and also the bell indi- 
cating the end of the line, were features 
of this machine, which, although slow in 
action, embodied principles which have 
since been successfully utilized and are to- 
day prominent features of the typewriting 


machine 


“In 1868 C. Latham Sholes, Samuel W. 
Soule, and Carlos Glidden, all of Milwau- 
kee, Wis., 


chine which was a decided improvement 


were granted a patent on a ma- 


over its predecessors. This typewriter em- 


bodied an extension of many of the prin- 








FIG, 0. 


ciples involved in former inventions, to- 


gether with certain features of its own. 
The inventors continued to make improve- 
ments and succeeded in bringing it to a 
state of practical usefulness, crude though 
it was when compared with the finished 
typewriters of the present day. James 
Densmore became interested in the Sholes 
patents; he made a contract with E,. Rem- 
ington & Sons, gun manufacturers at Ilion, 
N. Y., for the 


on a large scale, and the improved machine 


manufacture of typewriters 


. ° . 
has ever since been called the Remington. 
George W. N. Yost, then con- 


nected with the Remington factory, was 


In 1873, 
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actively engaged in the manufacture of 
one of the early machines. 

“The first person to make a practical 
business use cf the typewriter was Mr. 
S. N. D. North, of Boston, Mass. This 
was in 1872, at Utica, N. Y. 


“It was not until 1874 that the type- 
writer was placed on the market for gen- 
Like 
which have grown to be considered indis- 


eral sale. many other inventions 


pensable, the typewriter was first greeted 
Sut 


persons saw the advantages of the type- 


by the public with skepticism. few 


writer, and during its first few years in 
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for 


provements and time-saving methods, were 


spondence, being always ready im 
next to adopt the typewriter, and the com 
mercial world in general followed 
Telegraph companies have 


soon 
their example. 
made it a part of their equipment, for so 
rapidly can messages be transcribed that 
the receiving operator can not only keep 
the but 
speed so great as to bring about the ab- 


pace with sender, can maintain 
breviation of the telegraphic code. 

“The use of the typewriter for miscel- 
laneous correspondence became general in 
all the departments of the Government, 


except the Department of State, during 








STERN FRAME AND RUDDER POST AT KRUPP 
the market cnly a small number were sold. 
Among the first to recognize the useful 
ness of the machine were court stenogra- 
phers, who found that with the aid of the 
typewriter several copies of the record 
could be turned out at once with neatness 
and despatch. Lawyers, having the ad- 
vantage of the machine thus brought home 
to them, soon began to adopt it for private 
use. Courts of law, which for centuries 
had required all papers to be submitted 
in handwriting, began to require such pa- 
pers to be typewritten; and to-day the 
handwritten legal document is the excep- 
tion rather than the rule. The large busi- 


ness houses, having an extensive corre- 


ts ey Se 





HALL. 


the early eighties; it was first used for 
instructions to diplomatic and consular 
officers of the United States by the Ds 
of State, in April, The 


official communications of the Department 


partment 1895. 
to diplomatic officers of foreign countries 
accredited to the United States continued 
to be handwritten until May, 1897. Cere- 
monial letters addressed to sovereigns are 
still 

“One of the advantages of 


handwritten. 

the use of 
the typewriting machine over hand labor 
has been demonstrated in an interesting 
manner by an investigation by the United 
States Department of Labor. In this in- 


stance, the unit required was the copying 
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of 1,000 words of statute law; this was 
the typewriter in 109.5 
minutes, or at the rate of 51 words per 


accomplished by 


minute, while a copyist with a pen required 
about four 
The quantity of work done 


and 

times as long. 
by the typewriter depends to a great ex- 
ten. upon the skill of the operator, but it 
the 


1 hour 14.8 minutes, or 


is true also that the proficiency of 
copyist enters largely into the quantity of 
work performed by him. However, it 
is possible to determine an average, and 
the figures given may be accepted as a fair 
f the two 


and reasonable comparison « 


methods. 


“At the present time inventors are ac- 
tively at work improving what are known 
in the art as ‘power typewriters.’ In this 
class of machines the operator has merely 
to touch the key with sufficient force to 
release latch mechanism, whereupon power 
from some external source completes the 
impression.” 





Strength and Proportion of Keys. 
BY FRANK P. KLEINHANS. 
Every key in a shaft has a certain tor- 
sional moment to This moment 
may be large or small, but whatever its 


resist. 


B 
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STRENGTH AND 


size, the key should be designed to with- 
stand it. There is many a case where the 
part to be keyed with a shaft has ample 
room for a key of the correct propor- 
tions; but there are many cases in which 
one does not have such ample room, and 
since the gear, or pulley, or whatever the 
part may be that is to be keyed, must re 
sist a certain torsional moment, it becomes 
necessary to know what size and what 
length of key would be necessary to meet 
the requirements. In case the key should 
be longer than the part to be keyed, two 
or more keys should be used. In the cal 
culation which follows, the keys have been 
made equal in strength to the shaft 

Let D 


B= the breadth of 
L =the effective length of the key in 


the diameter of the shaft in inches, 
the key in inches, 


inches, 


PROPORTIONS OF 
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moment in inch 


T =the 


pounds, 


twisting 


Si:= the working stress of the shaft, 


S:= the working stress of the key. 
From the general formula for the twisting 
moment on shafts, we have: 

. aPs 
7 
10 


This twisting moment must be resisted 


. . P » 
by the key, which is at a distance from 


the center of moments. For the key we 
will have: 
_ . ) 
T=BLS,! 
> 


And since the strength of the key is to 
equal that of the shaft, 


xD*S, BLS,D 
16 2 
tD?S,=8BLS, 
/ = ed D? ‘S {4 1) 


82S, 

When the shaft and key are of different 
materials we can introduce the proper 
working stresses in equation (A), and wy 
solving we will get the length of key to 
be equal in strength to the shaft. 


The general case is where the shaft and 
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FIG 
KEYS. 


key are of the same material, and then S; 
and S: will be equal and (A) becomes: 


7 )? : 

-™ / (4 
8B 

The length of keys for different shafts 

have been calculated from this formula, 


and have been arranged in the form of a 


table, as shown. These keys as commonly 


used are made of solid rolled steel, and ar« 


placed on the market in lengths of 12 


inches 

The size of the keys for the various 
diameters bears an almost constant ratio 
to the diameter of the shaft, the width of 


the 


the diameter 


key being 


the diameter 


Fig. 1, D is 


where the key 


Referring t 
of the shaft 
which is apt to vary widely from the diam 


is placed 


eter elsewhere 


approximately one-fifth of 


L is the effective length of 
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the key, or I d nce between the center 
ot the circ r ends. C is the thickness 
of the keys (see table), half of this thick- 
ness extending into each part to be keyed 
If, in order to get the required length of 
Key, J be come very @ KCYy should 
be made t two or more s pieces for 
the reason tl t ditt It make a 
tight fit of a key that is much longer than 
seven or eight times width 

On very heavy shafts, the hub of the 
pulley or gear cannot made equal in 


would be re 


quired to transmit the power. In this case 
two keys would be employed and should 
be placed about 90 degrees from each 


other. 
Fig. 2 shows another application of a 
key which should be mentioned. The key, 


in the case of a shaft, is placed at a dis 


) 


tance from the center of the shaft; but 

here the key is very much farther away 

from the center, and this means that the 
T — Twisting Moment The Force « its Arm, 


Dia. Keys Yr Dia. 


goin, | Wide | Thick | Long |at $0,000 S.! shat 
‘ 1.2 830 %4 
1 ly 1.6 1.970 | 1 
14 Vj 2.4 6.600 1's 
2 6 3.6 16,000 | 2 
2% 1.3 31,000 | 259 
3 ar 16 5.6 53,000 3 
8% i 6.4 84.000 3's 
i % , 7.1 126,000 4 
| i ; v 179,000 i's 
5 l ty 9.8 246,000 | 5 
v4 1 My 11.8 827.000 | 5% 
6 L's 3% 12.5 125,009 6 
| 6% 14 Ms 14.6 531,000 6% 
7 l | 13.9 674,000 7 
i’ 13% l 16 829,000 7% 
8 1 1% 16 1.005.000. 8 
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key would not have to be so larg In 
order to meet this case inother column 
not yet referred to, h been added to the 
table lr} column ‘ vhat t iona 
moment the diftere fts wall transmit 
ita wo! re f 10,000 pound Lh 
colut tT figure \\ ) I nd u ful in 
detern g what diamete e shatt mu 
be in order to transmit a given torsional 
moment for the case shown in Fig. 1 It 
will also be found useful in th lution 
of the problem show 1 Fig. 2 

Suppose that a known force / cting 
at the pitch line f tl g r at a distance 
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X from the center, and suppose also that 
the gear is fastened to a pinion by a key 
The 
pinion runs idle on the stud, as shown. 
The torsional moment about the center of 


at the distance Y from the center. 


the gear is: 
Tm Px 


AMERICAN 
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The length of the key to withstand a 


torsional moment of 80,000 pounds in a 


ee . P 80,000 
3%-inch diameter shaft would be — 

64,000 
of 6.4 inches. An“ since the key is in a 
larger diameter than the shaft, its length 


would be diminished inversely as its dis- 
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to assume the strength o: 
in direct proportion bet 
and 4 inches. 


een 314 





The Oliver Hand Jointer. 
The illustrations are designed to show 
the construction of a hand planer and 











7 








FIG. I, THE OLIVER HAND JOINTER. 

















In order to better show the method of 
finding the size of the key, we will take 
an actual 
Suppose P = 10,000 pounds, 

X = 8 inches, 
Y = 3% inches. 
Then T=PX = 10,000 X 8 = 80,000. 

By referring to the table, we find that 
the nearest value to T is 84,000, and that 
the key corresponding to it is 44 & 9-16 * 
6.4 inches long. 


case: 


tance from the center. 


FIG. 2. REAR VIEW JOINTER. 


Placing this in the 


following expression, we find: 


7, = 80,000 x 6.4 X % D 
84,000 3 
80,000 X 6.4 X 1 % 
7" $4,000 X 3% 
- 34 inches for the proper length of 
the key. 


For the case of a shaft, say, 334 inches 


diameter, which lies between the sizes giv- 
en in the table, it will be accurate enough 


jointer made for use in machinery build- 
ing establishments work requires 
something better than the ordinary ma- 
chine, 


whose 


The machine is unusually heavy, 
the 16-inch machine weighing 2,800 pounds 
net. The workmanship, we have reason 
to believe, is of a superior order, and as 
to the design of the machine our readers 
can judge as we go along. 

Fig. 1 is a front view of the machine, 
showing it to be supported upon a pedes- 





the key to vary 
inches 
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tal at each end. The frame is severely 
plain, and to the top of it is bolted the 
yoke or frame which carries the cylinder. 
This yoke is in one piece, so that it may 
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is best shown in Fig. 4, where the table 


rest on blocks with transverse 
circular formed in them to 


the table is fitted and a projecting arm at- 


is seen to 


ways which 
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wheels The pieces themselves on which 
the inclined planes are formed are adjust 
ed on the bed, so that by moving them 
the tables can be accurately alined, and 




















be removed and taken away entire for tached to the lower side of the table en- they are tongued and grooved to the table 
repairs or any other purpose. gages with a cross-slide which is moved and fitted by scraping, so that when ad 
As usual in such machines, there are by the hand-wheel A, Fig. 3, and thus justed they will keep in line ‘he bear 
r g's 
5'0 | 
== 
I 3 4 “ 54 
r TI a) r 
as Fp 4 (yoy) KS bas 
J . 2 Ss } \ oy | TK 
“THE OLIVER”’ A 
{ERICAN MACHINERY CO 
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FIG. 3. THE HAND JOINTER 





























. 
| 
S 
a ——— | 
American Machinist 
FIG. 4. END VIEW AND PARTIAL SECTION OF HAND JOINTER 
two tables which are independently ad- adjusted to any required position and held 


justable vertically, and the table at the left 
(referring to Fig. 1) has beside this ver- 
tical adjustment an independent angular 
adjustment, which is specially adapted for 
pianing pieces with draft, as in pattern 
The method of arranging for this 


work. 


By this construction the table is very solid- 
ly supported and held at any angle 
The table is adjusted vertically in the 
means of wedges or in 
the 
and 


usual manner by 


clined planes upon which table is 


moved cndwise by screws hand 


ing ire Of gen e i t and ‘ ed 
with felt nning 1 reservoir of o1 
in the yoke Ihe cylinder is made of 
crucible machinery steel and is 3 nches 
in diameter, carrying two knives, with t 

other two. side slotted for the us tf 
extra knives of 1\ shape desired Phe 
diameter of the cylinder bearing ' 
inches, the two main bearings & inches 


and the outer bearing 6 inches long 


cylinder has *bout 3-16 inch end play 
which may be taker it by setting the 
™ 1] oaltaet ¢ the bear 
driving pulley against the end of the beat 


ing. This is necessary when special cut 
ters are to be used 

The fence, or gage, consists of a slide 
which is bolted to the top of the work 
table, slides backward and forward by 
simply releasing one hand-nut, and is ca 
pable of being used the full width of the 
table without change It may also be 
tilted from a square to 45-degree angle 
with a worm and worm-wheel, or may be 
locked at any intermediate point rhe 
fence is 5 feet long and 5 inches wide 


use it rests upon the bracket, 


When not in 
11 


leaving the ful’ width of the table clear 


which is a rear view of the ma 


Fig. 2 
x. 2, 


chine, shows it arranged for driving by a 





motor; a countershaft of the regular form 
is supplied regularly 
Good progress is being made with the 


\merican Northrop looms 
Hopedale, Mass., 


is expected that 


erection of the 


recently imported from 


by a Hyde firm, and it 


over a hundred of them will be started 
about the 15th inst Many Lancashire 
manufacturers are anxious for an oppor 
tunity of seeing them at work The En 


ginee? 
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Letters From Practical Men. 


Attaching the Drawing Scale to the T-Square. 
Editor American Machinist: 

I have found it very handy to have a 
scale attached to the T-square, as shown 
seing firm, it is much handier 


, 


in sketch. 
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Fitting Gas Engine Pistons. 
Editor American Machinist: 

In answer to the inquiry as to the prac- 
tice of fitting gas engine pistons, I will 
relate some of my experience in that line. 
The pistons varied in size from 4 to 14 
inches diameter; length equalled about two 


and one-half diameters. The grooves for 


J 
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A DRAWING SCALE ATTACHED TO THE T-SQUARE., 


The 


slips, especially on a 


to set the compass or dividers to. 
usual often 
slanting board, when you have to hold 
Of course, I use 


scale 


both rule and compass. 
a separate rule for general use. 
Birmingham, Eng. J. C. HAFNER. 





Simple Device for Opening a Furnace Damper. 
Editor American Machinist : 

Anything which relates to the economy 
of coal cannot fal to be of great interest 
the coming season. 

The simple arrangement herewith illus- 
trated will enable the man of the house 
to dampen the fire in his furnace during 
the night, thereby saving a considerable 
amount of coal and yet be able to get up 
in the morning at a reasonable hour and 
find the house warm and comfortable. 

75-cent alarm clock is hung on a hook 
directly above the weighted end of the 
lever, a light chain is attached to this end 
of the lever, and, having a ring at the other 
end, is carried upward and the ring slipped 
over the key of the alarm, as shown in 
Fig. 2. The length of the chain is so ad- 
justed that when the ring is attached to 
the alarm key the weighted end of the 
lever b is raised sufficiently high for the 
damper c to be entirely closed. The air 
supplied to the grate is thus shut off and 
furnace dampened for the night. 

The clock is set so that the alarm will 
go off at the When the 
alarm is set in motion, the ring is thrown 
off the key, the weighted end of the lever 
b falls and the damper c is opened, allow- 
ing a fresh supply of air to pass through 
Then steam is soon raised in the 


desired time. 


the fire. 
boiler and the house is warmed before the 
people are up. 

If it is not convenient to hang the clock 
above the furnace, the chain may be passed 
over a couple of pulleys and brought down 
to the clock which is fastened firmly to a 
sheif, 2s shown in Fig 3. This apparatus 


necd not affect the gencral working of 


the daimpers at any time after the zlarm 
is off, because the slack chain will allow 
for the free movement of the lever. 


oS B. 


rings took up about one-third of the length 
and that part of the piston was turned 
about 1-32 inch smaller than the bore of 
the cylinder to allow for expansion at the 
rear end, which of course becomes highly 
heated. The finished by 
grinding and were tapered from 2 to 8 
thousandths from the front end of the first 
ring. 


pistons were 


The pistons were taken from the grinder 
and tried in the cylinder at both ends till 
they would enter not less than three- 
fourths of their length in the smallest end. 
In these trials they were pushed with the 
hand or foot only—no pounding. 

We were then ready to file, and after 
trying the piston at both ends we looked 
for hard spots to scrape out of the cylin- 
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a few preliminary filings and finally the 
cooling water is shut off and the engine 
allowed to run till it is so hot you cannot 
place your hand on the cylinder, but not 
hot enough to take off the paint. Then 
the water is turned on full force till it be- 
comes cool, and the piston is removed and 
hard spots eased off on the rings and the 
piston; which completes the job. 
CHEROOT. 





The Need of an Index. 


Editor American Machinist: 

Doubtltss many of your readers feel, as 
I do, that they would like to have the 
publish, particularly the 
“Letters from Practical Men” in 
“get-at-able’” shape. Our memories 
not all very long, except for the one par- 
ticular subject that we happen to be work- 
ing on at the moment, and we often do 
our reading when we are pretty tired. 

For instance, if I want to make a new 
blueprint frame, or have a jig to make for 
a new piece, I would be likely to find at 
least indirect suggestions of value, if it 
were not such an impossible task to go 
over the material indexed weekly or semi- 
annually. As things are now, it would 
take so long that it seems foolish to have 
thought of it. 

Any very complete card indexing would 
be costly and unsatisfactory at the very 
best. In fact I am writing because I want 
to state rather than solve the problem. 


matter you 
some 
are 


The best thing that occurs to me would 
be a semi-annual index, under such heads 
as Jigs, Templets and Pattern Shop, with 
subheads of Tools, Methods of Work, etc., 
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FIG. 1 American Machinist 
OPENING THE DRAFT ON CHILLY MORNINGS. 
der at the end if it went in easier at the Drawings or Drawing Office, Foundry, 
rear end. with subheads, and so on. I am no in- 


Take a float cut file and file the hard 
spots on the sides of the piston, but do 
not touch the top or bottom. Use no red 
lead and keep on filing till the piston can 
be pushed the entire stroke with the hand. 
It is now ready to test after the rings are 
On the testing stand it is given 


in place. 


dexer, and I am not sure the thing can 
be done at all; but if it can be—and I am 
inclined to believe it can—it would be in- 
valuable. A mechanical memory is a thing 
we need in these days if our work is at 
all varied. A CONSTANT READER. 
{Our correspondent is not the first one 
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For the past 
few years we have paid greatly increased 
attention 
believe is now the most complete of any 


to experience this difficulty. 


to our annual index, which we 


published by any technical paper. We do 
not know of anything more that we can 
do, but shall be glad to have any ideas 


which our readers may possess 





A Scheme for Tempering Steel. 

Editor American Machinist: 
I have been much interested in the arti- 
cles by Mr. E. R. Markham on the hard- 
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A SCHEME FOR TEMPERING STEEL. 
ening and tempering of steel. At page 


1163 he shows conclusively that the temper 
of steel is drawn qu:te perceptibly a‘ the 
temperature of boiling water, 212 degrees. 
As there is at least 200 degrees difference 
between this temperature and the lowest 
that can be shown by the coloring of the 
steel, there must be in this range tempera- 
tures that would be nearer right for par 
that of boiling 
indicated by the 
I would suggest that 


ticular than either 


water 


uses 
or that lightest 
straw color of steel. 
these temperatures could be utilized prac- 
tically by heating the articles to be drawn 
in water heated under pressure, and send 


sketch indicating one manner of doing 
this 
Have a steam-tight drum 4 with a door 


large enough to adm‘t the work to be 
drawn, which door could be clamped shut 
with fastenings sufficiently strong to stand 
This 


be connected to a boiler by pipes both of 


the pressures to be used drum to 
which should be below the water line, and 
of sufficient capacity to permit a free cir 
culation of water between the boiler and 
the drum. 

With both and C 


the water in the drum drained out by pipe 


valves B closed and 


and valve D, the work could be inserted 
in the drum and should be laid on a rack 


to support it away from the bottom so 
that there would be a free circulation of 
water around the work. Then, having 


closed the door and clamped it tight, fill 
the drum with water by the supply pipe E. 
When the drum is full, with valves D and 
E both closed, the valves B and C can be 
opened. If the drum was filled with cold 
water, this would need to be done gradu- 
ally at first, but as the water in the drum 
became heated the valves could be opened 
full and by controlling the pressure of the 
steam in the boiler the steel articles could 
be maintained at any temperature within 
the capacity of the apparatus to stand the 


required pressures 
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Not only could lower temperatures be 
determined than can be shown by the color 
test, but 


less risk of exceeding the temperature de- 


they could be secured with much 


sired and more uniformly throughout the 


pieces being tested \. M. Gorpon 





Roller Bearings. 
Machinist : 


George L 


Editor American 


Your correspondent, Roby, at 
page 1314, 
effected by the 


takes exception to the saving 


. ori! . 
use Of rolier 


stated in a letter recently sent you 


} 
{ 


His statement that the “weight of a good 


about 1,500 pounds and a load 


wagon is 


of 2,000 pounds is as much as can be load- 


wagon; the axles usually are 


ed upon a 
344 inches, rear wheels 48 inches and the 
front wheels 42 inches in diameter,” is not 
correct. The average horse carries a load 


greatly in 


f 2.000 pounds, and 


excess 


without difficulty, with an ordinary com 
An axle 1! 


will very readily care for 


inches in diameter 
a load of 
The axle he 
load of 
and even heavier, without 
As tor the size 
it is only necessary to write to any wheel 
that both 
in hight f 


mon axle. 
from 
2,000 to 3,000 pounds spe 


cifies (3% inches) will carry a 


30,000 pounds, 
difficulty. of the wheels, 


maker to learn front and rear 


wheels range from 2% to 6 feet 


or more. A 3%-inch axle, such as he 


specifies, is very rarely used 

The wagon which was used in making 
the 
1168 of your paper weighed, including the 
the 


government test referred to at page 


load, 5,000 pounds. Precisely same 
wagon and load were used in making the 
test with the roller-bearing axles as with 
The wagon was of the 
both 
tests were made under as nearly as possi- 
ble the 

It is undoubtedly 


the common style. 


ordinary army transport type, and 


same conditions. 


formulas to 
| 


true that 


determine the exact amount of power lost 
by friction are to be found in all mechan 
ical text books, but it does not follow that 


—— 





44) 
edly has as bad streets as any). with one 
horse carrying a d of 9,000 pounds of 
iron. This he has done for over a year 
and a half. Very many others could be 
cited, if desired, showing conclusively that 
i roller-bearing axl ves much more 
would be indicated ing possible by 
Kent’s formula 

We have made a test of roller bearings 
y mounting a_ shat Lap | 
bronze be ing b il] parts be ing Vv Vy ac 
curately mad nd mounting in the Ink 
housing C upor epara ift Ya rolles 
bearing £:, bot earings being 1 
boxes BG, so that by putting a pr ure 
by a screw H upon one, it is transmitted 
to both bearings equally With t aevice 
IS poss ble by I Y ( crew by 
hand, to make the pressure so great tl 
it is impossible to turn the plain bearing 
by hand, while the roller bearing can still 
be revolved by turning the handl 
ipparently no more effort than wh ) 
half the pressure 1s ippl ed A te ot 
this sort would undoubtedly prove Kent's 
hgures to be absolutely incorrect 
Batt BEARING COMPANY) 
By S. S. EveLtanp 
[We are not disposed to doubt the utility 
of ball and roller beari igs, but we do not 


lustrated fairly represent 
Very fe 


are subjected to pressure 


w bearings indeed 
both sick 


the model his constant 


from 
the case in 


pressure would soon expel th 


scraping of the joints would assist this 


action. In actual bearings in which 
is no slack, as, for instance, lathe 
ill press spindle bearings, the fit is still 
with 


a running fit allowance for oil.—Ed., ] 


Sizing Blanks for Drawing. 


Editor American Machinist 

I was intcrested in the methods “Exp: 
rience’ gives at page 1056 for finding th 
sizes of blanks for stamped cups and the 
like \ltl gh I cannot b ve that there 











A 4 
c 
I 
\ 
Yn, K _ aM vist 
MODEL FOR TESTING PLAIN AND ROLLER BEARINGS 
they are absolutely correct. The use of are many shops which resort to the “cut 
roller-bearing axles does, without the and try” method for this, or even the 
slightest question, enable the load to be weighing of the imple nd then trving 
increased from 25 to 50 per cent., and car- for a disk of the same weight, perhaps 
ried with the same ease as the lighter load. a word on this subject may be useful if 
In fact, one customer has several wagons to no other but “Experience” himself 
fitted with our axles, which he writes he It is nearly always important to know 
is using in Boston (which city undoubt- the exact diameter of the disk required 
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for a stamping, first because usually a re- 
cess is made in the die to center it, and 
second because material must be ordered 
so as to be on hand when the dies are 
ready. Further than this, the form of the 
disk is, to a great extent, determined by 
the amount of disk which will project 
over the edge, and this is of course known 
only when the diameter is ascertained he- 
fore designing the dies. 

Simple and easy arithmetic gives the 
desired diameter, as follows: Diameter = 
a + b 


.7354 


, where a = area of base or solid 


end of cup, and b = surface of vertical or 
turned-up part. There can be no question 
about the correctness or application of this 
rule, because it simply gives a disk with 
a surface area equal to that possessed by 
the cup or stamping desired to be pro- 
duced. I need hardly say that, in metals 
of considerable thickness, mean diameters 
should be taken in ascertaining surface of 
cup and an allowance made for one-half 
the thickness of the bottom in taking the 
hight H. E. Brown. 
Slough, England. 





Dividing The Circle. 
Editor American Machinist: 

Mr, Appleby’s solution of the problem 
of dividing the circle, at page 1275, recalls 
to mind the discussion which took place 
in thecolumns of the AMERICAN MACHINIST 
about ten years ago on the same subject, 
in the course of which Mr. Jas. M. Du 


D 
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Cc 
DIVIDING THE CIRCLE. 


pries solved the problem in the following 
manner : 

Let 4 BC be a circle which we wish 
to divide into any number of equal parts; 
draw:a diameter A B, and from A and B 
with the .adius A B strike arcs cutting at 
D. Now divide A B into the givea num- 
ber of equal parts, and through the second 
division point from either end draw the 
line DE cutting the circle at E, then the 
line (or chord) A E is the required length 
of side for the given polygon. 
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In another article on the same subject 
Mr. F. R. Honey shows us that this is 
not exactly correct, as the error increases 
with the number of sides, it being 14 de- 
gree in excess for the pentagon, ™% degree 
in excess in the heptagon, and between 3 
and 4 degrees in excess in the decagon. 

JosHua Rose, Jr. 





A Formula for Volumes Wanted. 
Editor American Machinist: 
Having a cylindrical horizontal pipe in- 
tersecting a sphere, the top of the pipe be- 
ing tangent to the sphere, I would like 


c | sy 


A\ ASS 


American Machinist 


A FORMULA FOR VOLUMES WANTED. 


the formula for ascertaining the volume 
of the pipe up to its intersection. In other 
words, the volume included between the 
in the sketch. 

ANONYMOUS. 


lines a, b, ¢ 





The Use of Oils in Cutting Metals—Cooling the 
Tool. 


Editor American Machinist: 

Your correspondent in Manchester un- 
derstands the art of asking 
‘Are oils used to cool the tools or to lubri- 


questions, 
cate?” is a big enough question to fill a 
whole shop, and still he condenses it to a 
space of not quite half a column at page 
1342. I hope nobody will think I am go- 
ing to answer the question, for I would 
have to disappoint him. I am, to a large 
extent, ignorant in this matter, and this is 
perhaps the reason why I think I have a 
right to talk about it. 
size up the thing is this: 


The way I would 
Sometimes it is 
used for cooling, sometimes for lubricat- 
ing, very often for no special purpose, and 
still oftener with plenty of purpose but 
with no particular result. The ‘tone drop 
hour” method is intended for lu- 
brication, but does it do it? The stream 
of oil of a diameter of 1-16 inch is in- 
tended for cooling, but does it do it? The 
running of oil on the finished part of the 
shaft to be turned up is certainly to no 
purpose whatever, except perhaps to give 
the oil pump some practice. The running 
of oil on the wrong end of the cutter of 
the milling machine has very likely the 
purpose of saving the cutter, of making 
a smooth cut, and of enabling one to use 
higher speeds, but I hardly believe it has 
any particular result. 

This cooling matter seems to be often 
wrongly understood. machinists 
seem to have the idea that they must keep 
the work cool. This, of course, does no 
harm; but if you want to cool anything, 
cool the tool. It is the tool which gets 
spoiled by heat, not the work. 


every 


Some 
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Everybody knows that friction creates 
heat, and as there is no way of cutting 
metal without considerable friction, it fol- 
lows that heat must be developed when- 
ever one tries to cut metal. If more heat 
is developed than can be carried off by the 
tool, and by the work in contact with the 
tool, the fool will get heated up to such 
an extent that it will burn out. This fact 
establishes the limit of cutting speeds for 
all ordinary kinds of tool steel, The most 
common means used to overcome this dif- 
ficulty are flushing with oil, soap water 
or soda water, and the use of tools of very 
large section. These methods would have 
the desired result if they were properly 
employed, but the liquid used is generally 
poured on that part of the tool which is 
not heated, and, where heavy tools are 
used, the part of the tool where the heat 
is developed, is generaily left of slender 
section. The section of the tool right be- 
hind the cutting edge is necessarily very 
small, and, therefore, cannot carry off 
much heat, and this will be more or less 
true whatever section is given to the tool. 
As to flushing with some fluid, this would 
have the desired result, if it were possible 
to reach the very cutting edge. This, how 
however, is not possible. The best way, 
perhaps, is with a stream of the lubricant 
from below; but even this does not exactly 
reach the spot. 

I had been reasoning out to myself that 
if it were possible to cut metal without 
heating the tool, then there would be no 
limit to the cutting spee '*. 
I saw of accomplishing this was to coun 
teract the heating of the tool by creating 
an intense cold at the tool point; in other 
words, by establishing a refrigerating plant 


+ 


The only way 





— Poa | 
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COOLING A TOOL BY COMPRESSED AIR. 


in the immediate vicinity. Casting around 
for means to accomplish this, it struck me 
that I might just as well do it in the way 
refrig rating plants are usually construct- 
ed, though of course with a few minor 
changes. 

The accompanying sketch the 
plant as used when I tried to demonstrate 
the correctness of my theory. 


shows 


A brass 
ring of a section, as shown at A, was 
placed around the cutting tool. Eight 


holes of 1-32 inch diameter were drilled 
and compressed 
per 
escape 


in the ring, as shown, 
air at a pressure of 70 pounds 


square inch was allowed to 
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and to focus to a point about one 
inch back of the tool point. From 
there on the air expanded and _ cre- 
ated a region of intense cold, which was 


This posi- 
after a trials. The 
tool of ordinary Mushet 
the 16-inch 
by the way) was a 9-inch ram of a 


at the cutting edge 
gotten 

lathe 
The piece in 


strongest 
t10n few 
toc )] 


steel. 


was 
was 
lathe (a 
lathe, 
hydraulic 


press, which was condemned to 


the scrap heap on account of its hardness 
The cut was 5-16 inch deep and with 1-32 
the 
speed of 168 feet per min- 
This proved to be the 
because the tool gave out, 


inch feed, Gradually speed was in 
creased until 
ute 


limit, 


was reached. 
but 
but because the lathe refused to pull at a 


not 
higher speed. I then tried a piece of 3%- 
inch shafting, and ran the speed up to 210 
feet a minute, 
had to be stopped on account of lack of 
power in the lathe. The chips coming 
from the lathe were cold, the tool, 
after its severe trial, was colder than when 
I started. 

When cutting the cast 
chips shot up in the air like when turning 


when again the experiments 


and 


iron, a stream of 


wood and made uncomfortable for 
This 
might be 
better 
by turning backward and holding the 
This though 
preventing the burning out of the tool, did 
not prevent it from getting dull. All other 
conditions being the dulling of 
amount of 


very 
who would venture 
feature, 
avoided by deflecting the chips, or, 
still, 
tool upside 


anybody near. 


disagreeable however, 


down. method, 


same, the 
a tool depends on the metal 


Air blast or no air blast, a tool 
after it 


over the 


removed. 

dull 

distance 
This 


mind 


will has traveled a certain 


work 
experiment 


was recalled to my 


when I read y 


sur correspondent’s 
I would have 
matter, but 


had to be 


question about cutting oils 
into this 


and | 


liked to go further 


business was pressing, 


satisfied with the fact that the lathe I used 
was the weak point, and not the tool 
A. L. De LEEuw 


Hamilton, Ohio 





Copying Drawings. 

Machinist 

“Cherry's Red’s” article on 
page 1315, of the 
I was reminded 


Editor 


On reading 


American 


“Copying Drawings” at 
AMERICAN MACHINIST, 


my own experience some twenty years ago 


when the blueprint process was not as uni 
versal as it is now. At that time it was 
regarded with disfavor by European engi- 
neers and hand-made drawings were usu 


ally 


of making 


insisted upon. I was given the job 


about one hundred plans all 
alike to go to Russia and the specifications 
called for 


paper.” 


“hand-made drawings on white 


board |] 


of soft wor cd, 


In place of a drawing had an 
into which 
flush 


The glass was 


open frame made 


was set light of glass so as to be 
with the top of the wood. 
larger than the border line of the drawing, 
so that 
placed on the 


but smaller than the whole sheet 


the original plan could be 
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glass and the paper stretcl hed over it and 
fastened by drawing tacks in the soft 
wood frame. The drawing table was 


backed up window, the curtain 


against a 


drawn down to the drawing board, to 


top light, and a mirror or a 
paper 


glass so as to 


keep out the 


sheet of whit« placed at an angk 
throw the 


Under 


these circumstances copying can easily b« 


underneath the 


light up through the drawing 


done through paper as thick as Patent 


Office board, and it is not necessary for the 





Yj 
Vf 
j, 
Y 
Yj 


direct sunlight to strike the 


diffused daylight will answer 


The 1 


we could hardly get 


ylue process is now so universal that 


along without it, and 


we have had it so long that it seems a 


though we had always used it, yet I well 
remember the many substitutes we tried 
before adopting it. When I was a lad | 
had a taste for chemistry and a taste of 


chemicals as well, f I was always experi 


menting. I was trving to find a substitute 
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lor nitrate or sliver! ¢ s ve pape 
which was then verv ex] ve [ hit upon 

combination of prussiate of potash, bi 
chromate ot potas and iron citrate of 
ammonium ] would yield a print of 
a pleasing gray r, but not very dark 
I did 1 f pving tracings, but 
of making prints of leaves and ferns and 
plant forms in which I was interested, I 
thought that something might be done 
with the process if the right proportion of 
chemicals could be hit upon 

Wilh 
Hy 

[ had an ide e secret lay 
mount of bichromate of potash and si 
proved, fe eavu t out altogethe 
which someone did a few years later, the 
lueprint proc ‘ discovered 

W.H.S 
Small Planes for Patternmakers. 

Editor American Machinist: 

At page 1og1, “X. Y.” tells of a mic 
set of core-boyr planes everal of which 








158 
ere appropriated from his little son’s 
tool boxe I would like to ask the gen- 
tieman at what age he expects his little 
to become a first-class patternmaker 
or anything else if his father appropriates 
e tools with which he is to make his 
Leg ns | didn’t get my start that way. 
| ae ONE 
Drawing Table. 
icditor American Machinist: 
\fter seeing the recent illustrations in 


ur paper relating to drawing tables, the 


thought came to me that a sketch and a 


. 


description of one I had the good fortune 
to be very intimate with for several years, 
that very convenient, and 
was liked so well that the company whose 


100 of them 


proved to be 
office was used in had about 
built for their draftsmen, might probably 
he of interest to some of your readers. | 
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enough in the lower part for cases of in 
struments and other tools 

The second and third drawers were alike 
and made good storage places for note 
books, sketches and many other things that 
a draftsman The bottom 


drawer is somewhat deeper than the others, 


accumulates. 


to allow books to be placed with the backs 
up, to permit reading the titles at a glance. 
The top drawer had a lock on it, and lock 
ing this one locked all the others by the 
very simple device shown roughly in dot 
ted lines in the end elevation. To unlock 
the lower drawers, one has to pull out the 
top drawer, until the wooden lever B at 
the top is raised by the cam-shaped end 
The 
raising of this lever causes the wooden 
bar C to up the 
wooden hooks PD with it, thereby unlocking 


riding upon the back of the drawer. 


move and carry fixed 


all of the drawers 





( ete yber Q, 


IgQO2 


appearance to the eye and made a draw- 


ing office look like what it was intended 
for, and not shop, as 
| 


many do, with their boards upon trestles 


like a carpenter 


or horses. &. J 





Jobbing and Manufacturing in the Same Shop. 
Editor American Machinist: 

the Oil 
afford me much instruc 


From reading “Echoes from 


Country,” which 


tion, I have concluded that the writer runs 


a show similar in many respects to that 
over which it is my lot to preside. That 
the job is not a bed of roses needs nm 


emphasis to those similarly engaged, but 


the difficulties are accentuated in my own 
case by the fact that in addition to the 
some at 
tempt is made at manufacturing. We em 
ploy about fifty hands and tackle every sort 


breakdown and jobbing work 


of job that comes along—repairs to every 





























made this sketch more to give an idea how Between the top drawer and the top of 
~I 
_ » 6 Is 
aoe -- -— eee 
i = \ — 
] 
o |p 
| = 
l | 
» : 
\< “ae ~* 
A DRAWING TABLI 
the table was made than to give definite the table was a slide that can be pulled 
sizes, Which of course can be made to suit out, to write upon, I suppose, but to my 
the ideas of the builder, and, for this rea- mind it was superfluous, and I never found 
son, dimensions would not amount to much a good excuse for its being there. 
even if I had them to give. It was decided that to carry the drawers 


Che top of the table makes a large draw 
the shelf 
at the end, is large enough to hold draw 
other than 


board, and, with extension 


ing 


ings and prints for reference, 
the one being worked upon. The large 
drawer .1 is for work that is not finished 


that does 


the top of the 


or for reference drawings one 
not wish to leave out upon 
table 

inches deep, 
table 


This drawer is only 2 or 3 
the 
drawing board projects far enough to pre 


and the front edge of top or 
vent the drawer from getting in the way 
of one’s legs when sitting down to work. 
Chere are four drawers at the right-hand 


side of which the top one has a till for 


tacks, pencils, ete., and, in addition, room 


all the through to the back of the 


table would make them too long for con 
In the 


Way 


venience, and they were shortened 
space thus made, a little closet was put in, 
which provided an excellent place to store 
up the variety of junk that comes to hand 
from time to time, and therefore | do not 


consider that this feature amounted to 
much. 

The extension shelf at the end was ar 
ranged to be let down, and out of the 
way if so desired, by turning a wooden 
button that keeps the hinged brace in 
place. 

The table was made of well-seasoned 


white pine, and when given a cherry stain, 
with a coat of varnish, it gave a pleasing 














kind of machinery under the sun, from 
3 
= J 
| Bis | 
d | | | 
4 oe 
D 
a. vb 
im un Machinet 
mortar mill to a wire stitcher. Wide as 


the range is, all this sort of thing can le 


negotiated, but it is manufacturing as well 


that causes the rub. Throw it up, Mr 
Osborne will say! But what are we to do 
between whiles? If we relied on repairs 


and jobbing alone, we would occasionally 


have half the hands killing time. At other 
times we want twenty fitters instead of 
ten, our ordinary complement. This is 
what happens now: When a man comes 


back off a job or finishes a repair indoor, 
if there is no further call at the moment 
in that line he drops back on a stock job 
that is, a machine he was making or help 
ing to make before he was called 
Needless to the ‘stock 


everything we manufacture costs 25 


away 
say, job suffers; 
per 
cent. too much, to say nothing of the end 
less worry, confusion and lack of system 
that pertain to such a condition of things 


Take a case. Jones is a gas engine man, 























but there are not always enough gas en 
gines going wrong to keep Jones 1S\ 
Between the obs and the gaps are s ( 
times of perhaps a day's duratio1 s 








has had to leave this perhaps half a doze 
mes to see why somebody's engin 
wouldn't go; and « day, while he is ou 
the ho wants that gear wires that if 
it immediately he won't have it 
on her fitter, has to dr pa ob he 
vas doing and pick up the gear Jon 
le find the pieces, fit another key pet 
haps to that worm. shaft because lhe 
couldn’t find the one that Jenes had halt 
fitted. Finally the gear gets completed d 
gets sent out of the shop with the pain 
we Whether it has suffered in point of 
quality or not, it is certain that, owing 1 
the stops, starts and changes in men dut 
ng the fitting up, the wage bill against it 
is heavy The question of establishment 


in this matter, to my mind, ts an u 


portant one \t present we ha 


that works out at about 50 per cent. of the 


wage bill, and this is charged on eacl 


worked by the man, whether he is fitting 


up a hoist gear in the shop or doctoring 
somebody's gas engine outsid 
Now, fitter Jones is kept absolutely at 


the disposal of customers, such as t 


n the above case, who wants his gas en 


coaxed. Ought such customers t 


be charged with a higher 


percentage oO 


establishment cost than the hoist geat 


which obviously suffers all along the line? 
method of 


do 


suppose, the fault 


I can see no other 


squaring 


matters. Unfortunately we not get 


any chance (and it is, | 
themselve s) 


to do a job We de 


of engineers to charge a bi 


for “knowing how” 


not get paid for advice like doctors and 
lawyers. In the vast majority of cases wi 
get paid for cures only Above all, this 


jobbing and manufacturing business pre 


standardizing in 


any direction or adopting repetition meth 


cludes the possibility of 
ods, and it baffles all cost systems with 
I am acquainted. Is 


of things inherent in such a ec: 


or can it be avoided? 


larly placed will compare notes 
Bristol, Eng Junior Boss 


Gas Engine Piston Head Fits. 
Editor American Machinist 


\s often happens in shop practice, 1 
hard and fast rule can be given tor fitting 
piston cads of gas engines, but l tia 
consideration of the conditions to be m« 
\\ ll dic ile what 1s 1 ede Fre m this 


the amount of allowance determined 
1 7 
oO tho giving th constructio1 nad 
perations OT a gas engine consideration it 
s of course very evident that the pistor 


head gets much warmer than the cylinder 
this differe nee 18 greatest when 


, ° 
the engine is developing most powe1 


This difference is also intluenced by the 


temperature 


SNe d « f 
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By fitting ead so 
ht and putting n 
vorking conditions a 
. Penmaes: aepe ' 
ny tenaency 
whether tha s loos 


end only, be four 
it the inner end. By « ng off and try 
a fey times, the Hhape of the head 
Iso the size may be found This, tl 
may be taken a ndard tor that 1 
of engine and tl SIZ f the 1 ‘ 
Whet ead is n fitted i 
way it will be ft d to be largest at 
open end and sm est at the closed « 
wih it wills b straight taper 
\ ll 1 curve gett vy naller more I 
“1 ' , = 
1div as the close end is approached 
Che amount of taper necessary in pt 
( verv slight, exc pt tor the ist 
where I s bette ‘ ) liber il witl 
reduction as the head has a way of gett 
] «ae + 4h , se a : 1 | 
larger ist at the end n WOrk 1s I 
and continuous 


1 1 
rit i 


Having found 
engine and size of cyl 


crometer and any suitable gag: 


side measurements wi 
The , 


quality of cylinder « 
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The Length of the Work-Day. 

While so much is being said about the 
eight-hour day, it seems strange that so 
few should appreciate the fundamental 
principle on which the question rests. It 
is not intended here to decide or to 
show how others can decide what the 
proper length of the day should be, for 
that is impossible. In this respect the 
question is like many others in economics 

it is easy to point out tendencies and to 
establish fundamental principles, but it 1s 
an altogether different matter to say defi- 
nitely just what such tendencies will have 
produced at a given time. 

At the start it may be taken as a truism 
that from the workman's standpoint that 
length of work-day is best which will se- 
cure for him and his family the maximum 
of comfort. 

The productive enterprises of the world 
are, in a broad sense, a great co-operative 
scheme for the production and distribution 
of wealth. However much one may feel 
that the distribution is unfair, no one can 
doubt that the more wealth there is pro- 
duced the more there will be to divide, 
and the less there is produced the less 
there will be to divide. It follows that if 
a shorter work-day results in the produc- 
tion of less wealth it must in the long run 
reduce the workman's compensation—if 
not by a direct reduction of wages, then 
by an increase in the prices of those things 
which he buys. 

Assume, in the first instance, that the 
amount of work done is in direct propor- 
tion to the time expended. In that case 
a shortening of the work-day to eight 
hours must in the long run be followed 
by a reduction of the workman’s compensa 
tion. Against that is the increased com- 
fort due to the added two hours of leisure 
each day, and the question to be decided 
is whether those two hours of leisure are 
worth as much to the workman and his 
family as the things which he might have 
bought with the earnings of the two hours 
had he spent them in the factory. In other 
words, as stated at the beginning, the 
question is whether the eight- or the ten- 
hour day secures the maximum of comfort 
for the workman and his family. 

Assume in the second instance that the 
work done in eight hours is the same as 
in ten, and the question settles itself. In 
that case the two hours of leisure are ab- 
solute gain with no loss to set against it. 

Assume in the third instance that the 
work done in eight hours is greater than 
in eight-tenths of a ten-hour day but less 
than in a full ten-hour day. For example, 
assume that in an eight-hour day the work 
done is equal to that previously done in 
nine-tenths of a ten-hour day. In that 
case the immediate loss to the workman 
will be the earnings of one hour per day, 
while the gain will be two hours of leisure 
per day and the question to be decided is 
again whether the two hours of leisure re 
worth as much to the workman and his 


family as the things which he might have 
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bought with the earnings of another hour's 
work per day. This, however, is not all 
of the question, since if the eight-hour 
day were universally adopted, and if it led 
to an average reduction of 10 per cent. in 
the production of all goods, that reduction 
would necessarily be reflected in a general 
increase of prices and the workman would 
not be able to buy nine-tenths as many 
things as he did before. 

From the workman’s standpoint alone, 
the final result will obviously vary with 
different classes of work, as there is no 
doubt that the loss of output due to short- 
ening the day will vary with different oc- 
cupations, depending to a large degree on 
the use of machinery and on whether his 
work is manual or merely supervisory. 

All this does not touch upon the return 
to capital, which is a much more com- 
plicated question. Under the second as- 
sumption—that the output will be the same 
in eight hours as in ten—the interest of 
capital in the question disappears, because, 
the output being supposed the same, the 
return to capital will be the same. How- 
ever, it is obvious that this assumption 
cannot be true in the average case. 

Under the third assumption, the work- 
man might perhaps conclude that the two 
hours of leisure were worth as much or 
more to him than the earnings of another 
hour, even after allowance had been made 
for increased prices, but capital has ro 
such compensation, From the standpoint 
of capital, a reduction in the output leads 
to loss and to nothing else. A direct 10 
per cent. reduction in output is a serious 
matter, even though someone else is as 
well off or even better off than before. 

In the long run the owners of capital 
must be regarded as a portion of the gen- 
eral public. The case must be reduced 
to the average man and the initial principle 
still holds—that length of work-day is best 
which will s*cure to the average man and 
his family the maximum of comfort, the 
increased leisure of a shorter day being 
balanced against lower wages or higher 
prices or both. 

Before the highly organized’ industrial 
system which now prevails came about, the 
main point of the question was plainer 
than, though not different from, what it is 
now, and there are a few cases in which 
the old conditions still endure. The shoe- 
maker and the country blacksmith, for ex 
ample, deal directly with the consumer of 
their products. The workman’s earnings 
under these conditions depend absolutely 
on the amount of work which he can do, 
and he is, day by day, compelled to choose 
between increased earnings and increased 
leisure. Under such circumstances we find 
the shoemaker, during the busy fall months 
when everybody needs new footwear, ex- 
tending his hours of work far into the 
evening,and doing this voluntarily, becauss 
he considers the’earnings of those evening 
hours worth more to him than leisure 
during those hours. Under the conditions 


of most industries, the employer intervenes 
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between customer and workman, the rela- 
tions between earnings and production are 
obscured, and we hear much about ten 
hours’ pay for eight hours’ work. The 
intervention of the employer does not, 
however, change the fundamental princi- 
ple. Under these conditions, as under the 
more simple ones of the shoemaker and 
the blacksmith, it is still, in the long run, 
impossible that ten hours’ pay can be ob 
tained for eight hours’ work unless the 
old ten-hour day’s work is done in the 
new eight-hour day, and the crux of the 
whole matter lies in the effect of the short 
er day on the amount of work done 
Principles which are obviously true in 
simpler forms of communal life and _ in- 
dustries are not abrogated or annulled, 
though they may be obscured, by more 
complex social organization. Of course 
it is a fact that in those’ indus 
tries in which machinery has very much 
lowered the cost of production it is true 
enough that a shorter work day will en 
able as much or more work to be don 


longer day working without 


than in the 
this machinery, and this fact affects the 


solution of the question, or becomes a 


factor in the equation, so to speak; but 
another factor is found in the further 
truth that this greater productive power 
of labor by the use of machinery has re- 
sulted in generally much lower prices for 
finished goods, in the benefits of which 
all consumers of such goods share in pro 
portion to their consumption of them, 
whether they be workmen or capitalists. 
Though these factors further complicate 
the problem, still we believe the general 
principle we have enunciated holds good. 
It is in fact in accordance with the law 
generally: recognized by economists, 1. @., 
that “men seek to supply their wants with 
the least possible exertion’ —the law which 
is at the bottom ot all our material prog 
ress and advance in the industrial arts, 
but which may be also perverted, as for 
instance in the establishment and main 
tenance of human slavery, in order that 
a few men may supply their wants with 
out any exertion whatever. It still hoids 
good that, from the workman’s standpoint, 
that length of day is best which will secure 
for him and his family the maximum of 


comfort 





Staying Out of the Foundry. 

The proprietor of a large machinery 
building establishment was standing in thx 
foundry the other day with some visitors 
and, pointing to a large mold in the floor, 
he said: “We shall pour that to-morrow, 
or rather the molders will do it Wi 
never go inside the foundry when such a 
job-is being done.” In reply to a question 
he said this was because the men were 
more or less bothered or “‘flustrated”’ by 
visitors when pouring an important mold 
and mistakes or blunders were much more 
likely to occur if visitors or anyone not 
regularly employed in the foundry were 
present 
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This leads us to wonder how many em- 
ployers are so considerate of their foun- 
drymen. A great many employers we 
know make it a point to be on hand when 
an important casting is poured, thinking 
perhaps that their presence will tend to 
make the men more careful and to prevent 
mistakes or blunders. It is more than 
probable that the presence of anyone not 
regularly employed in the foundry has di 
rectly the opposite effect It is quite cer 
tain that the molders and the foundry 
foreman usually feel, to the fullest extent, 
the weight of responsibility upon them 
when a casting weighing many tons is to 


be poured, and the presence of no one 


can possibly add to this feeling of respcn 


It is probable 


any useful way 


sibility in 
that the proprietor referred to takes the 
right view of it and that it is better for 
Visitors and proprietors to stay away from 
a foundry when an important casting 


to be poured 


Counterbalances for Locomotive Cranes 
Erratum. 


subject, at page 1329, points out an crt 
in the ninth line from the bottom of the 
middle column The word maxrimun 
should read mininmiun 


Some New Things. 

NEW DESIGN OF VARIABLE SPEED DEVICE 

We have on previous occasions informed 
our readers regarding the construction 
and the advantages of the Reeves variable 
speed transmission device, and we show 
herewith the latest form of this device 
in which the frame, instead of being built 


up of steel, is cast in two pieces, these 


\ SPEED-CHANGING DRIVI 


This device will be readily understood 
from the cut. It may be used in any pos 


tion, but, as here shown, the tight and 
loose pulleys on the horizontal shaft may 


be considered to carry the belt by whicl 


it is driven, while the belt on the sing! 
pulley on the vertical shaft leads off to the 
a 
ae \ 
} Pad 
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I | — \ 
pit \ 
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all . } J 
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d ‘ t ft hie dlet p eV 
—s wnenis i. tae — 
he required mn on 
cit na »a ) I lip nm case I | 
struction to the driven machine, and tl 
prevent accident or derangement. The d 
vice, it will be seen, comprises a rig] 
angled instead of a parallel driv 


the end view at the left the tight and loos 

















VARIABLI 
two pieces taking the place of twenty 
eight pieces in the old form of frame. In 
this new form the hangers are cast solid 
with the frame, and the builders state 


that experience with the new frame dem 


onstrates that it is much superior to the 


older one. The photograph shows read 
ily enough that it is certainly superior i 
point of appearan It is 1 | 
Reeves Pulley Company, Columbus, Ind 


| 
| 
ek, i 

PEED DEVI 
yt cy re removed Che inventor f tl 
lrive Ht. P. White, Kalamazoo, Mich 


Convention of Branch Office Managcrs of the 


Crocker-Wheeler Company. 

\ ) 1 feature with tl Crocker 
Wheeler ¢ pany t mnu ynvetr 
tion of branch office nage! The la 
est ev eld at 1 \1 
per N ] September 25 ind the 





annual banquet occurring at the Engi 
Club the of the 25th 


The convention is to bring the men closer 


neer on 


evening 


together to compare notes and plan meth 


ods for handling the largely increased 
business of the company. At the dinner 
were the officers of the company, Schuy 
er S. Wheeler, Gano S. Dunn, W. L. 
Brownell, Putnam A. Bates, C. N. Wheel 


Henshaw, and the branch 
Russell, Jr.; Julian 
Louis P. Hall, W. H. 
Wissing, Francis B. De Henry J. 
Sage, William <A. Doble Harold 
Many interesting speeches were 
token of 
Putnam A 


er and F. V. 
managers, Samuel 
Roe, J. Hally Craig, 
Gress, 
and 
esteem Was 


Lae and a pre 


ented to Mr Bates, the gen 


i] sales manager 
Technical Publications. 

\er ] Navigation 3 By Frederick Walk 

151 3x7!4-inch pages, with 1o4 illus 
tration I). Van Nostrand Company, 
New York: Crosby Lockwood & Son, 
London. Price, $3.00 
Chis is the first book upon this subject 
ich we have seen which can be called 


treatise, though it does 
one It 
Flight of 
\erostats, 


Pre pelle rs 


—— 
Birds 
\ero 
\ero 


and 


proress wo be a deep 


1 
the 


chapters 
\erostatics, 


n separate 
tl d lt sects 


dynamics, Screw and 


plane . Motive Power, Structure 


Materials of Airships, and Actual Air 
ships 

Che author believes in the future of th 
irship, and says “the airship will soon 
cease to cause astonishment.” At the same 


time he admits that “from a commercial 


point of view the advantages to be derived 
from any increased speed due to aerial 
navigation as against other modes of loco 
motion are not immediately apparent ex 
light postal services.” He con 


the 


cept tor 


iders that the airship will “combine 


aerostat, aeroplane and mechanical pro 


eller.’ and his last paragraph says “no 
foresee the airship of 


that 


' 
! 
human mind ean 


future, except aerial navigation 


will be a matter of every-day usage and 
give rise to a new industry through 
£ F 1 | 


the 


world.” 


\lachine 


changed to 


The name of the Cleveland 


Company has_ been 


\utomatic Machine Company, 


ch latter name fits the business much 

tel 

Phe largest textile machinery works in 
the world is that of Platt Bros. & Co., at 
Oldham, England. It covers over 61 acres 
and an average of 14,000 persons are em 
ploved The head of the firm, Samuel 
Radcliff Platt, has recently died, fifty 


Phe 


mission 


United 


announces 


States Civil Service Com 


that on November 11 


an examination will be held for the selec 


“cance ] 


Th 


ion Of a man for the position of 


g nachine expert and electrician.” 
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salary will be from 


annum, and persons desiring to compete 
should apply to the United States Civil 
Service Commission, Washington, D. C 


for particulars. 





The Western Society of Engineers sent 


to its members a paper containing the 


written opinions of members for and 
against the adoption of the metric sys- 
tem; 153 members voted, and of these 


130 voted to have the society endorse the 


bill now pending before Congress for the 


adoption of the system by the various de 
partments of the government. Twenty 


three 


Che 
\en’s 


Fifty-seventh 


West 


Christian 


Side the Young 


on West 


street, in this city, claims 


Branch of 


\ssociation, 


to have the best equipment of any Y. M 
C \ 


admirably 


in this country. It has a 
adapted building and a mem 
The current ex 


half of 


he rship of over 2.300 


penses are over $50,000 a vear, 


which are met by membership fees, rent 


als, ete and the balance by donations 
There are 48,000 volumes in the library, 
and 600 students in the forty evening 


© - ~] + 
are Classes 1n 


educational classes Chere 


and athletics afternoon and 


The 


fund department, employment bureau, dor 


gviminastics 


evening Association has a savings 


mutories, restaurant, a boarding-house rec 
ord and other features helpful to young 
It began its sixth season's 
Yr ¥St. 


men 


on Octobe 





Personal. 
C. V. Kerr, formerly professor of mi 
chanical engineering in Armour Institute 
of Technology, Chicago, is associated with 
Kerr & Co., eng! 


New York. 


Joseph Froehlich, until recently connect 


Westinghouse, Church, 1 


neers, 8-10 Bridge street, 
Dow 
Detroit to 


the duties of chief draftsman at the 


ed with the designing of the com 


posing machine, has gone to 
issume 


Bover plant of the Chicago Pneumatic 


Pool Company 





Obituary. 

\Iec 
Gregor, superintendent of the Morse Twist 
Drill & Machine Company, died in New 


Bedford recently, of an attack of 


Robert McGregor, son of John A 


appen 
Rob 


and 


dicitis, aged nearly seventeen vears 
ert was a good and a promising boy, 
the many friends ef his father will deeply 
sympathize with him in his sad bereave- 
ment 

; 


died at North Creek 


S¢ pte mber 20, f 


Robert L Peck 
N. ¥ 
\Ir 

Pratt 


] ecame 


irty-two vears old 


in the 


Peck began his shop caree 
& Whitney drafting room, where he 
expert as a designer of machinery. 
W.L 
Tool 
Company and later he became head drafts 
New Machine 


home was in Kensington, Conn 


He left that establishment with Mr 


Cheney to form the Meriden Machine 


man of the Britain Com 


Parv His 


$1,200 to $1,600 per 
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Miss Mabel Allen, daughter of Francis 
B. Allen, vice-president of the Hartford 
Steam Boiler Inspection & Insurance Com 
died 


by an exploding kerosene lamp. 


burns caused 
Miss Al 


the 


pany, October 1 from 
mother were reading in 
the 


len and her 


parlor of their home when kerosene 


overtlowed from the reservoir of the lamp 
and got on fire. Miss Allen attempted 
to throw the lamp out of an open window, 
but the screen was in place and the lamp 
rebounded into the room, and the flames 


Mrs. Allen, in 


rescue her daughter, fell to the floor, break 


enveloped her. trying to 
ing her shoulder and terribly burning her 


Miss Allen broke through the win 


out 


hands. 
lawn and tried to put 
Neigh 


rescue and extinguished 


dow on to the 


the flames by rolling on the grass. 
bors came to the 
which had set fire to the hource, 
rescued Mrs. Allen, but 
Miss Allen 


1 


Sle was at last discovered, but 


the flames, 
and no 


the 


one no 


<— +7 ~+ e 1- 
ced that was lawn 


on 
was ter? 


bly burned 


Commercial Review. 
New York, 


October ¢ 


Now that the fall trade has set in. and 
the advent of the winter trade can be 
chronicled in a few weeks, builders of ma 
chinery have been enabled to form som 
idea of the probable trade the near futur 


will bring forth. 
When a 


is applied to manufacturers of 


question with this end in v1 


machinery, 
it 1s the strain in 


surprising optimistic 


which they answer it. The writer, who 
them, has yet to 


the 


than 


has consulted many of 


find anybody who viewed future out 


l for trade in other with the 


that 
bring forth will have a satisfactory aspect 


1 
LOOWN 


assurance the developments it wi 


to them. Even among those who feel that 


they are perhaps taking too rosy a view 


of the situation, there is an inability to de 


tect the slightest cloud on the hori nN 
Commercial agencies, which keep a close 
watch on business conditions throughout 
the country, are a unit in the belief tl 
they never presented a more gratifying 


than at present. Statistics recent 


aspect 


‘ompiled, for example, show 


ires for the past nine months of the pres 


were the smallest numerically it 


ent vear 


line years except 1899 and 1900, and thx 


iabilities for the nine months the smallest 


with the exception of 1&9, in ten vears, 
and with two exceptions the smallest 
twenty vears. This is a magnificent show 


mn 
I 


ig, and justifies the optimistic predictions 


f future trade made by manufactur 


1 machinery and others 


Formal announcement of the complet 
organization of the Morgan Shipping Con 


The 


companies include nearly all of the lead 


pany was made recently. constituent 


Ing ocean lines operating steamers be 
tween New York and leading English 
ports. 


Manufacturers of machinery are won 


dering whether any notable changes will 
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be made in the freight rates. The impres 


sion is that the latter will be revised, but 


whether the revision will mean an 


° 


or decrease in freight charges is a mattet 


¢ 
of conjecture for the time being. It is a 


teworthy fact, however, that while Amet 


ican producers of pig iron opened their 


books for orders for iron deliverable in 


1903 some two months ago, foreign pro 
ducers have not opened their books fo 
the same period, as a general rule One 


of the chief reasons assigned for the cours 
they are pursuing is that they want to hear 


an Shipping ( 


I 
] ] + r + 
pany regarding the treig! rates .t 1s going 
, ‘ 
» charg The latter form an import 
part in all trades in pig iron between thx 


Che annual report of the American Ship 
uilding Company for the fiscal year end 
ng June 30 was promulgated recently, 
hows an increase in net earnings of $509 

oog, and an increase in the surplus of $10 
619. President W. L. Brown, in his r 
port to the stockholder savs During 
he year the physical ¢ dit 1 of ear 
vant has been Kept to the ghest standare 
t emiciency as tat S pos Irie the expense 
incident to this having been charged t 
perating expenses ] been tound 
necessary to enlarge the foundry and pat 
tern shops at Detroit, to erect some new 


buildings at West Superior, to make some 





4 


eral of the plants This work is 


progress, and to pay for it a special su 
of $200,000 has been set apart, as show1 


treasurer's report 


construction is as follows: Vessels 


Durit, 41 carrying Capacity, net tons, 


500: vessels under construction, 30; carry 


Ing capacity, net tons, 1 39.900.”” 


(Architects in t 


ing the past vear the tendency of 


of both business and private dwellings, t 
install and ope rate their own electric light 
g system, has been most marked. Onc 
builder of engines in New York, having 
noticed t has made he orl] if supply 
ng engines adapted t electric lighting 
Service L speci Ity and i\ that order 
received by | ml since r egan | iV ¢ wre 
than met his expectat Speaking ot 
he outlo for this « f de. he 
stated that he regard t Ss vet n t 
nfancy ak so said t lye d 1 
esitatior i-serting nd ud prod 
cts and figures to prove it, that \ 
heaper f the owner of any rge bu 
ss or pr te building make 5 OW 
irrent than purchase it \t the same 
time he was candid enough to admit that 
there were some grounds up which the 
propriety of his conclus s could be qu 
tioned, but was sure thi the preponde 


The inability to procure fuel and th 
12h prices demanded tor it wherever if 1s 
btainable have seriously iwterfered with 


increase 


fo 
ot 


fo 
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en the biggest sufferers, and trom a 
ntleman who makes a specialty of taking 
ders for castings for foundries in all 
rts of the country he writer learned 
it manv small tf dries have been 








, : ' , 
rced to c particularly in New y TK 
ate This gentleman says that large 

} ; + ¢ ] stay 
undries Nave Ie i@ adverse s 
m so seriousiy Cause they gerne LLIN 
ntract for their year’s supply ot coke in 

. } . t t] 1, ] 
Vance Dut evel f hat hey have et 
able to have t delivered to then 1s 
torily Chis puts up to the 1 d 
IO asc! r } ty »y transm ( 
ke to ( I rs | the Pp 

er" , 

Wwe g nded it t re re ’ 
that they find it re profita Carer = 
er kinds t treight 
Che Cinecn 1 Planer Company, ot Cin 
1 ti. © ( Nl ) il extens 
prove t ‘ 1) 1 i er | 

I 

I \ Ns ng \ 5¢ 

TS¢ ) \ 1 ( 50 watt ur ( 
, 
ine 22 e-powel ot } a 
n lize & Shipley lathes, 36-i1 
] mac & B ‘ lathe pS- ink {; & 
' gi itter, 16-foot Bridg 
por 1 \ it Ni 3 Ow 
er, 3 d 5-foot Fosdick ra Hig 
cold s \ ad sevet oft thet Wwhsop 

Chev re rt a steady 1 at 
1 predict L prosper vear f 1902 
Nates & Box, of No. 56 Pine re 
receipt eo ra ra } { S 
1CTIC fo. g cs bh Cl ‘ Vi x] 
rking ery Norbert B. Bate t 
s firm, has been in South Ameri 

mont] oking after the firm's inte 

s nd letter received from him tel P| 
‘ , ; , 

erican ma mery making wondertul 


An 


headway in that country 


return to 


nths vet 


In this « veel reteren \ 
acl ) ( litig 1 \ | ( 
Philadelphia Pneuma Fool Compa 
d the Chicago Pneumatic Tool Company 
V«¢ \ ved rel ve to the Moffett p 
ent ne rerem night en 
take raining ord : 
Judge I pplied to the whole « 
try r] I 1s ] yprite 
Southern Distric ft New \ 

Phe \imerie (; uy e ( 

f 23 Jol ( da larg 
(I ( ! £ Pp 
) leat a @ t 
these ; ' arn fs 
welling ( ~ 

( ct i] 1 1 oa mn 
rdening d det ong thes 
portions 1 \ I] ( Dp \ 
many dl ( | l ] ind 
extens ! I roreien sitie 
ing vigor ; d for 


littin 
Cit 
Ii 
el 





total imports of iron and steel 
endar year 1902 will exceed those 
by $20,000,000. 
The following table, 
Treasury Bureau of Statis- 
importations of iron and 
August, 1902, com- 


Articles Imported. 








recently opened by the 
authorities for 


Island Nav y Yard. 


Tool Works Company, ¢ 


Alliance Machine Co., 


street, P hil: udelphi \, 





2935 Spring Grove avenue, 


Delaw are ave nue, 
22 N. _& Machine Company, 


The Brown Hoisting Company, 


Che alle ‘nge Mac hine Company, 


One hhand crane 





Two universal turret | 
4, ‘$7 40 and $637 ; 
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Three blowers—Bidder 7, $420. 
One electric traveling crane— 

$2,850; 4, $3,300; 22, $3,395; 6, 

00; 3, $3,650; 34, $3,725; 2, 


Class 9. 

Class 10. 
Bidder 382, 
$3,590; 9, $ 





$4,200; &. $4,390; 26, $4,643. 

Class 11. One metal planer— Bidder 19, 
$998 ; 4, $1,089 ; 13, $1,050 ; 1, $1,100 ; 27, $1,- 
280; 3, $1,400. 

Class 12. Two plain milling machines— 


Bidder 4, $575 . 2. $1,050; 382, 
$1,100; 27, $1,300. 

Class 13. One 38 in. lathe 
750; 10, $1,793; 3, $1,995 
$2,260: 4. $2,500. 

Class 14. One 12 in. 
$255; 4, $276; 1, $340. 


$1,050; 13, 


sidder 13, $1,- 
and $2,600; 6. 


Bidder 13, 





lathe 





Class 15. One 16 in. single geared crank 
shaper Bidder 3, $239 and $245; 27, 
3, $257; 32, $260; 4, $265; 1, $275; 








395. 

Class 16. One 26 in. triple geared rack 
shaper—-Bidder 8, $384 and gt 2, $405 ; 
13, $415: $420; 1, $460; 23, § 

Class 17. One 5 ft. arm ra rdial drill Bid- 
der 4, $945; 13, $1,025; 3, $1,125; $1,150. 

Class 18. One set plate bending rolls. Bid- 


100 and $1,165; 4, $1,255; 1, $1,- 
290 ;: 23, $1,296; 13, $1,450; 3, $1,550. 

Class 1. One single punch or shear—Bid- 
der 24, $682 and $965 ; 23, $732; 1, $735: 13, 
$845: 4, SSUS: 3, $900 and $1,000. 

Class 20. Two 153 in. speed lathes 
3, $37.35: 4, $96; 13, $170. 

Class 21. One horizontal boring and drill- 
ing machine—Bidder 13, $1,230; 3, $1,820; 
17, $3,025; 4, $3,100. 

Class 22. One 12 in. slotter 

30: 4, $1,850: 17. $1,550. 

Class 23 One 24 in. lathe—Bidder 382, 
“ 1, $650 and $695 | 27, S700 and $730; 
$710; 10, $746; 3, $750; 4, $754; 28, 


der 24, $1. 


Bidder 


Bidder 1, $1, 





grinding machine Lid 
$78; 25, $157; 30, 


wet 
$65; 4, 


oe). 
Class 24. One 
der 1, $59.20; 13, 
S240. 

Class 25. One fox lathe 
$475; 24. $511; 28, $570. 
Class 26. One 37 in. 
19, $1,400; 4, $1,490; 3, 
Class 27. Two 20 in. drills 
18, $119.60; 19, $124; 138, $154. 

Class 28. Two 16 in. engine lathes—Bidder 
4, $460; 20, $750; 1, $794 and $1,000; 10, 
$875: 18, $9380; 32, $990; 28, $1,066. 

Class 29. Two 18 in. engine lathes 
1, $936 and $1,190; 10, $1,047; 4, $1,050; 13, 
$1,100; 32, $1,240; 28, $1,260. 
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Bidder 3, $424; 4, 


boring mill—-Bidder 
$2,050. 


Bidder 4, $50; 





CHI MARKET. 

It is 
reports 
Western 
and kindred 
satisfactory trade is reflected by the 
but 
factors say 
as compared with the past summer. 


AGO 


not easy to reconcile some of the 
that are 


markets for 


made concerning the 


machinists’ supplies 
most 
state- 


exceptions, 


lines, In the main a 


ments made, there are 


Some business is becoming 
quiet, 
Perhaps a reconciliation can be made on 
the theory rather 
than of a shrinkage 
ests that have been closely 


of a shifting of trade 
Thus selling inter- 
identified with 
the large agricultural implement trade 

the West are 
explanation is that the 


somewhat at sea and a rea- 
sonable changes 
incident to the merging of the various con- 
combination 
may An- 
other general explanation is contained in 


stituent companies into the 


ccount for the interruptions. 
the remark of a large seller of supplies, 
said: ‘“‘We 


So uniform has been the demand 


when he have to go after 
trade.”’ 
with all manufacturers for 
that it 


business in 


a year or two 
has been unnecessary to solicit 


But 
sellers are putting their men on the road 


past 


many instances. some 


again, and those who wait for the buyer 
to come to them are not faring so boun- 
tifully as before. On the whole, Western 


business in the machinists’ tool and sup 


plies lines may be said to be ahead of 


what it was at this time last year. ‘Ridi- 
is the expression used by a 
Harris & Co. 


their 


culously good” 
Samuel 
Besly & Co 


50 per 


representative of 
c.. i: 


shop capacity 


have increased 


cent. in the past three 


Bidder 
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months, and because of the largely in- 
creased business are now erecting at Chi- 
cago a larger store building. The Ma- 
chinists’ Supply Company say trade is far 
ahead of what it was at this time last year. 

A rather curious circumstance is that 
stove makers have lately been buying sup- 
plies more freely than usual. It has been 
report that on account of the 
strike the trade in par- 


common 
anthracite stoves, 


ticularly the base burners, has been dis 


appointing, Perhaps the impetus has come 
sale of wood and other cheaper 
The sale of bolts, 
and similar lines is not:altogether satisfac- 
heard the 


from the 


makes of stoves, screws 


tory, and here and there may be 


words of a pessimist among the sellers 
of crude metal material. 


With the Pulley 


trouble been to 


Reeves Company the 


only has make prompt 


shipment. Prices are not quite so good 


as they were, but there has been no sum 
mer dullness this year and business in 
volume was never better than now. One 


recent transaction was a sale amounting 
to > $5, 700 to the Tonawanda Board & P 


\ a & 


aper 


Company, Tonawanda, 


For the first nine months of 1902 the 
Chicago Belting Company’s business is 
said to have been 60 per cent. better than 
for the same period last year. The com- 


old 


electric 


pany recently in Philadelphia for in- 


stallation in plants throughout 





Pennsylvania two 58-inch belts, one 42 
inch, one 36-inch and one 30-inch, all 
three ply. 

Quotations. 


New York, Monday, October 6 
New York Northern 


Southern nominal, are as 


prices for and 


irons, largely 
follows: 
Northern: 


NO E. Dissaens cosses eves cee SO Geass. oo 
BB Misciviks-suisesanny on ee eee ae 
NO; 2 OGG. 5 6cssiwires BHA 
Southern: 
No. 1 Foundry.......... 22 00 @ 23 00 
No. 2 Foundry.......... 21 75 @ 22 50 
No. 3 Foundry.......... 2% 23 @ 22 75 
No. 4 Foundry.......... 20 25 @ 21 25 
Bar Iron Jase sizes—Refined brands, 


mill price on dock, 1.93c. upward in car- 


load lots. Smaller quantities from store, 
2.15 @ 2.20¢. 

Tool Steel—Base sizes—Good standard 
quality, 7c.; extra grades, 10c. and up 
ward. 

Machinery Steel — Base sizes — From 
store, 2.10 @ 2.25c. 

Cold Rolled Steel Shafting—2.90c. from 
store for base sizes 

Copper—Lake Superior ingot, 115g @ 
1134c.; electrolytic and casting, 11.40 (a 
11.50¢ 

Pig Tin—In 5- and 10-ton lots, f. 0. b 
New York, 25.20 @ 25.25c. 

Pig Lead—4.10 @ 4.12'c., in 50-tor 
lots 


Spelter—53¢ @ 55¢c 


\ntimony—Cookson’'s, 9!'5c Hallett’s 


and U. 8., 74% @ 7%c 
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Lard Oil—Prime City, 78 @ 82c., 
cording to brand 
from one barrel up to large lots. 


ac- 


and quantity ranging 





Manufacturers. 


The Rome Stove Works, owned by Bowie & 


Terhune, Rome, Ga., may be rebuilt. 

Union Typewriter Company, Bridgeport, 
Conn., is about to build an addition. 

The Standard Machinery Company, Chat 


tanooga, Tenn., is erecting an addition. 


Plans have been made for a $50,000 plant 
for the Binner-Wells Engraving Company, Chi 
cago, 

A sawmill of the Eland 
Ltd. (main office in Oshkosh, 


burned. 


Trattic 
Wis.). 


Company, 


has been 


\ building is being erected at West Bethel. 
Mi for use as a machine shop by Ilerrick 


Brothers. 


rhe Dale Company, Whaleyville. Md., is 
erecting a plant to manufacture staves, bar 
rels. ete. 

The Parr Wagon Works will remove its 


manufacturing plant from Irwin, [Pa.,_ to 


Creensburg, 
\ three-story 
built to the 


addition, 
National 


SOxT4 feet, will be 
Brass & Iron Works, at 
Reading, Pa 


The Northwestern Redwood Company's big 
mill near Willits, Cal., has been burned in 
Whole or in part 

The Duranoid Manufacturing Company, 
Newark, N. J., is to erect a new factory build 
ing to cost $30,000 

The American Can Company, of New York 
city, has purchased 214 acres at Rome, N. ¥ 


for its new plant there 


Work is in progress on the construction of 
plant of the American 
Tonawanda, N. Y 


the new 
pany at 


Cabinet Com 


The Vierson-Sefton Company is 
Jersey City, N. J., 


building in 
a factory for the manufac 
ture of horticultural appliances 

Land has been donated by citizens of Santa 
Fe, N. Mex., to the Santa Fe Central Railway 
Company for the erection of shops 

A foundry 
about $40,000, 


building, feet, to 
will be erected for 
Copper & Bronze Company, Chicago. 


TOx256 cost 


Smeeth's 


Radford Bros 
build an 


Company, Oshkosh, Wis.. 
addition, which will enlarged 
space for the door-making department. 


will 
give 
Contracts have been signed to 
building for G. W 
manufacturers, Philadelphia, Pa. 

A four and basement brick 
house, 605x40 feet, will be built.for the Rose 
negk 

The Snider-Hughes 
pumping 


erect a new 


factory Blabon & Co., oil 
cloth 


story brew 


Brewing Company, Richmond, Va 


Company, builder of 
Cieveland, ©., 
land and will erect 


machinery, has pur 


chased new factory build 


ings 


Ground has been broken for the erection of 


ear shops and a roundhouse, to cost $80,000 
at New 


Castle junction, by the Baltimore & 


Ohio Railroad. 

Permission has been obtained to build two 
brick manufactories for the Detroit (Mich.) 
Steel Cooperage Company; estimated cost of 


buildings. $30,000. 


Jacob Delp has bought land in Pittsburgh, 
Pa., and it is rumored that he 
a factory for the 


and 


intends erecting 
manufacture of bar fixtures 


kindred goods 


The Southern Pacific Railroad Company has 
been clearing ground for rebuilding the round 
Grant's Pass, 


and machine 


destroyed by 


house 
Ore., 


shops in 
fire. 


The galvanizing department and pipe stock 
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house of the Harrisburg 
Bending Company has 
immediately be rebuilt. 


(Pa.) Pipe & 
burned, but 


Pipe 
been will 
It is reported that the Hough Porch Shade 
Corporation will move its plant from Worces 
ter, Mass., to Janesville, Wis., building a $15,- 
000 plant at that place. 
Edward A. Munson, of the 
(Mich.) Edge Tool 
lot and will erect a 
which the company 


Grand Rapids 
Works, has purchased a 
60x100-foot building, in 


will be housed 


Plans are being, or have been, completed 
for an eight-story factory building, 110x110 
feet, to be erected for the Liquid Carboni 
Acid Manufacturing Company, Chicago 





Wil 
contract for a 


A. L 
mington, 


Henderer’s Sons, machinists, 
Del... 


machine shop building at 


have awarded a 
new Maryland ave 
nue and Beech streetsat a cost of 86,500 
Work is al 


tion of an 


commenceu on the eres 


out to be 


immense builaing to be used by 


the Pittsburg Railways Company as a powet 


plant It will be located at Brunot’s Island 

Fire in a building occupied by the Stur 
tevant Mill Company, Boston, Mass., manu 
facturer of stone and crushing mills, has re 
sulted in some damage to stock and machin 


ery. 

It is re that 
New 
Virginia Iron 


ported from Clarksburg, W. Va., 
York capitalists have chartered the West 
Works and 


Steelton, 


will erect an iron 


and steel plant at a suburb of Clarks 
burg 

Plans are in additions to 
the cloth 


pl eparation for 


mill of Jacob Miller, Sons & Co., 


Philadelphia These include an engine and 
boiler house and a dye and finishing mill 
building 

An $800,000 paper mill, with a capacity of 


125 tons a day, is to be built at Saulte Ste 
Marie, Mich., by a 


controlled by the 


and 
Superior 


organized 
Lake 


company 
Consolidated 
Company 

Vandalia, IIl., 
paper mill 
a practical paper 
substantial 


have in 
Rn. S 


Several citizens of 
the erection of a 
Fram, of that 
has offered to 
the project 


view new 
maker, 


interest in 


city, 
take a 


The Chattanooga Machinery Company, 
manufacturer of engines, sawmills, etec., Chat 
tanooga, Tenn., is putting up a foundry and 
machine works, the building for which will 


cost $25,000 


tile and 
Des Moines, Ia., 


begun for a paving 


built 


Grading has 
brick 
by Charles Rawson 
completed 
about S1O0.000 


plant to be near 
The plant, which will be 
estimated to cost 


next summer, 18 


Cairo, Ill, has been leased for a 
and factory by 


Spencer and 8S. B 


Grouneé at 


planing mill flooring Charles 


Sands, I). ¢ Spencer, and 


the firm name will be the Sands-Spencer 
Lumber Company 
The Glen Manufacturing Company, com 


New (Pa.) 
capitalists, has been organized to manufacture 


posed of Castle and Ellwood City 


steel and wire novelties A plant is to be 


erected at Ellwood 
The 
will 


(Conn.) Machine 
146x35 
a 5O0x30-foot office building 
will be in 


Waterbury Company 


erect an addition, feet, for an 
erecting shop, also 


A 10-ton 
stalled in the forme 


electric traveling crane 
At Glendale, in the 
York city, a 


sorough of Queens, New 


four story factory, 250 feet long, 


to cost over $125,000, will be erected by the 
National Enameling & Stamping Company, of 


Manhattan Rerough 
Ground has been broken at Cowansviil 
Pa., for a 


S50.000 


brick manufacturing plant, to cost 
William MeDonald, of 


ney, and brick manufacturers of Big 


Punxsutaw 
Run and 


Dubois are interested 


A m built for the John 


‘Ww plant is » be 


I 405 


manufacturer of 
rhe part 
machine shop, 


Davis Company, plumbers 
first to be 


248x148 


Chicago 
constructed will be a 
$42,000 


supplies, ete., 


feet, to cost 
Jacksonville, 
Company for 
building rhe 


soap as a 


A permit has been issued in 
Fla., to the Florida Cotton Oil 
the construction of a 
company 
part of the 


refinery 
expects to manufacture 


business 


\. J. Raymond, sash and blind manutac 
turer, is contemplating improvements at his 
Athol center (Mass) shop. He is to build a 
new engine-house, install a new engine and 


build a 65-foot chimney 


The F. K. Stevens Company, knitter of 
hosiery and underwear, has purchased from 
the Chicago Heights Land Association a one 


story TOXZOO feet, and will erect an 


building, 


other one-story, GOXx175 feet 


\ proposition is on foot at Shawano, Wis 


to form a S2O,000 stock mmpany to put 


Advan 


prritnitt 


ipa 
d elevatol ro this end the 
Asso 


prominent in 


mil 1 


men iation has appointed a 


Which is A. Kuckuk 


( Ii. (amply f Charlott N. « re] 
senting Co ID. A. Tompkins, who holds 
franchis f wat works and electric ig s 
it Tuscumbia Ala has been there to make 
irrangements for the proposed plant 

rhe Ryberg Machine Company, made ’ 
trockton (Mass.) men, will start busines in 
that city soon N. BB. Lally is on of the 
prime movers The company will manuta 
ure a new power Rand cutting machine 


Work has begun on the construction at kim 


Grove, W. Va., of a new manufacturing plant 
for a oncern which we understand is the 
Ileating Ventilating & Foundry Company 
now having a plant at Lazearville, W. Va 


Milling 


capitalists, 


The MeDonald Grain & 


ri ymposed of Chicago 


Compan) 


has bough 
land at San 1 


s understood that A. & 


a parcel of rancisco as a 
Bald 


in making the purchas 


for a plant It 


win acted as agent 


McKenzie & Diamond, boiler makers, I 
wood, Ind., have found necessary to enlarge 
their plant In the next few weeks a stock 


company may be formed to control the in 


dustry and double the capacity of the works 


building of the United Pump & 


Poledo, O 


The main 
Soxvoo 


Supply Company, will be - 


rhe 
mpany 


feet about 200 men 


The ¢ 


plements 


plant will employ 


will manufacture farming im 


pumps, windmills, gasoline engines, 


ete 
rhe Wilmington 


Del., is making 


Machine ¢ 
improvements to the 


Betts ompany, 


plant on 


Maryland avenue rhe erecting shop is to 
doubled The company has ordered a 20-ton 
crane, whik will be put up in this depar 
nent 

rhe Colton Manufacturing Company sad 


Montpelier Vt has torn 
building, with the view of erect 


Just 


dlery hardware 


down an old 


ing an addition to the foundry when 


this addition will be built has not been «ks 


termined 


The contract has been let for an addition 
TOx124 feet, to the factory at Kingston, N. ¥ 
of the Peckham Manufacturing Company 
manufacturer of car trucks, New York city 


It will be used for the 


manufacture of springs 


for trucks 


There i 1 project to establish a new 
vator manufacturing plant SOUKTOO feet 
which Worcester, Mass., is trying to secure 
I \. Jones, formerly with the Plunger Ele 
Vato (compan f tha wet Is one f th 
promotors 

rh n ‘ foundation has been om 
ileted an addition 1 machinery build 
ing of the I S. Starrett Company Atho 
Mass manufacturet neasuring instrt 
ments, machinists’ tools, ets excavation 
a new storehouse has begun 
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stated at Vittstield, Mass., that plans 
foot for the enlargement of the Jewell 


Battery Company's plant, and that a 


It is 
are on 
Storage 
corporation, composed of Boston capital 
the for the manufacture 

New England. 
Club, 


engine 


new 
ists, is to buy rights 
sale of the goods in 
Men's 


and 


The 
trying to 


Business Ironton, ©., is 


secure manufacturing 


plant for that city. Thomas L. Collett, secre 
tary of the elub, is one of those engaged in 
obtaining stock subscriptions. The plant is 
understood to be now in operation elsewhere. 

A new plant at the West Ind, Bridgeport, 
Conn., has been finished for the Eaton, Cole 
& Burnham Company, manufacturer of valves, 
fittings, ete Now the old building on Main 
and Water streets will be torn down and a 
new factory for the company built there also. 

A plant of the American Brake Shoe & 
Foundry Company, in Chattanooga, Tenn., 


has been burned, but will be in operation in 
temporary quarters within a few days. The 
company is believed to have in mind = con- 
siderable improvements to its works in the 
city 

The Bowdoin Vaper Manufacturing Com- 
pany, of Topsham, Me., will consider the en 
largement of its plant this winter. In the 
spring it will branch out Plans have been 
drawn for four mills —-one at Lisbon Falls, 
one at Pejepscot, one at Topsham and one on 


Granny stream. 


Permits for several buildings have been 
issued to the Winchester Repeating Arms 
Company, New Hlaven, Conn. One is to be 
GOX27T0 feet, five stories, to cost $81,000. an 
other, three stories, 54x100 feet, to cost S2h, 
000; ‘another, ISx24 feet, two stories; an 
other, 54xSS feet, one story. 

The newly incorporated Power & Speed 


Regulator Company, Kalamazoo, Mich., will 


erect a factory, whieh may be running in 
part by November 1 The speed regulator is 


intended for machine tools and other machin 
ery, automobiles, street cars, ete. It is the 
invention of a Mr. White, of Kalamazoo 


Plans have been prepared for 
to the plant of the American 
pany, in Trenton, N. J The 
is 3.000 month, but 
will average tons. <A 
mill is to be later, which will 
bring the output to 10,000 tons per month. 
The 
handling the Aultman Company threshers, en 
build at 
warehouse, 


an extension 
Bridge 
present 

with 
000 


Com 
output 
fons per the addi 
tion the 


hew 


product 


erected 


Cedar Rapids (la.) Supply Company, 
and 
Neb., a and 
shop where rebuilding and 


chinery will be done 


gines machinery, will Lineoln, 


branch office with a 
repairing old 
The parent house of this 


White 


ma 
company is at Cedar Rapids, la. S. N, 


is the manager at Lineoln. 


It is 
Kast St 


reported that the organization of the 
Louis (Il) Cotton Oil Mill Company 
Worth (Tex.) capital been prac 
tically completed, and the building of a plant 


by Fort has 


Will commence January 1. The company will 
be chartered under the laws of Illinois and 
capitalized for $250,000 Winfield Scott will 


be president and M. E. Singleton, general 


manager 

The Consolidated Hame Company, of Suna 
pee and Andover, N. IL.. and the United Hame 
Company, of Buffalo, N.Y have incorpor 
the New York, with a 
capital of $1,600,000 and will operate plants 


ated under laws of 


at Andover, Sunapee, Buffalo, Tell City, Ind., 
and Cincinnati, © An addition of 100x40 
feet, two stories high, is being built to the 


Sunapee branch. 

The Globe Window Glass Company, capital 
a plant in ‘Toledo 
and in addition operate the Marshall plant at 
Findlay, © Among 


ized at $250,000, will erect 


the incorporators are ©. 


k. i. Lamson, Irving B. Hiett, Milton Taylor, 
J. M. Skinner, John Stolverg, William C. Gos 
line, Jr, and J. W. Florence, of Toledo: Kd 
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ward T. Wells, of Dayton, and Albert W. Mar- 
shall, of Findlay. 

The Pennsylvania Railroad has under con 
struction two plants at Altoona. The 
one at the upper shops will be 103x75 feet, 
equipped with five and five 
tors and an are machine for lighting purposes. 
It will also contain two air compressors for 
The 
en- 


power 


engines genera 


operating the yard switches and signals. 
will be fitted up with four 


gines and four generators. 


ear shop plant 


be erected on West 
New York, N. J. The 
The build- 
The lessees 
Le 


for a 


A new silk mill is to 
Eleventh street, in West 
foundation is already completed. 
William HH. Schmidt. 
Messrs. Griffith, Ilerman 

Mr. Griffith is a 
son silk mill, Mr. Hlerman a 
mill in Paterson, and Mr. Le 
New York. 
The Imperial Glucose & Starch Company is 
under the New Jer 
000,000, A few of 


er is 
tert de 
Pater 


are and 


Bar. salesman 
manager of a 
Bert de Bar a 
manager of one in 
being organized laws of 
sey, with a capital of $3 





the names and amounts thus far subscribed 
are: (, M. Warner, Syracuse, N. Y., $500,000 ; 
Kk. R. Chapman, New York city, $100,000; 
I. A. Shedd, Chicago, $200,000 The loea 
tion of the plant has been fixed at South 
Chicago, on the Elgin, Joliet & Eastern Rail 
road 

The Valley Tron Company, reeently organ 


ized in Birmingham, Ala., with a capital stock 
of $1,111,111, 
The proposed 
Nixon Station, 
furnace and 
Pittsburgh, 


has commenced operations in 
will be lo 
for build 


are 


new plant 
Ala. Plans 
coke 
Pa. 


earnest. 
eated at 


ing the ovens being 


drawn in The furnace plant 


will have an output of 250 tons of pig iron 
per day. The coke ovens will have a capacity 
of 450 tons per day 

At Hlunker Station, several miles south of 


Greensburg, Pa.,. the Southwest Railway, 
a plant is being established by the Penn Valve 
& Fittings Company, 


on 
capitalized at $20,000, 
which a charter will likely be 

The incorporators are John 
Daniel Leffler, J. S. 


applied 
soon, Poppinger, 


Lowe, Geo. MeMichael, 0. 


©. Evans and about twenty others. and the 
line of goods to be manufactured will be 
valves, fittings, ete., analogous to that of the 


Kelly & Jones Company, of Greensburg. where 
most, if not all, of the leading spirits pave 








been emnloyed. Some of the equipment has 
already been purchased 
. 
Miscellaneous Wants. 

tdrertisements acill be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week's issue 
tnswers addressed to our care will be for 
warded, 

Gear Wheels, gear cutting. Grant; seep. 18 


Wal.M.Wks.,.Waltham, Mass 
Smith, Columbia, Pa 


Punches & dies 
Caliper cat. free. E.G. 
Will buy or pay for good patented 
machine or tool. Box AMER. Maci 
Wanted— Improvements in grinding machin 
ery. Address Box 1435, Providence, R 
For Sale—One 21 
Gisholt lathe. tox G1, 
Light and fine mach'y to order: models and 
elec. work specialty. FE. O. Chase, Newark, N. J 
Pook, “Dies and Diemaking.” 100) 6x9 
pages, $1. post paid: send for index. J. L. 
Lucas, Bridgeport, Conn. 
Sublet part of hurry contracts to Industrial 


royalty 
ORO 


in. latest improved 
AMER. MACHINIS1 


M. Co... Newark, N. J... or 6OS Western ave., 
Lynn. Parts of machines and light mach’'y. 
Cheap: 20 horse-power gas engine: Fair 


make; also hangers and 
Novelty Company, Wind 


banks, Moorse & Co. 
pulleys. The Caille 
sor, Canada. 





Castings and blueprints, 5 sizes boat and 
sta. 2-cycle gasoline engines; also completed 
engines: tested, successful. Hildreth Motor 
Co., Lansing, Mich. 

Gear and milling cutters, adjustable ream 


millers, cutter 
catalog of 


vertical 
and shears, 


ers and special tools; 
and surface grinder 
small tools free. R. M 


Clough, Tolland, Ct 
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1QO02 


either 
diam 


filing: try us, on 
hardened or soft work; capacity 7 in. 
eter, 48 in. long and under. The Garvin Ma 
chine Co., Spring and Varick sts., New York. 

Wanted—Light machine work and special 
machinery to build to order, special 
dies and punches; a_ well-equipped water 
power plant and first-class workmen. rhe 
Rantam Mfg. Co., Bantam, Conn. 

Established reliable New York machinery 
house wishes to represent some manufacturing 
ing company; can send hustling technical man 
on the road and introduce the products thor 
oughly ; highest references. Box 67, Au. M 

Purchaser for small manufacturing plant in 
Madison, Wis.; lot, 100x180 feet; machine 
shop, 32x68, two story, with line shaft and 
gasoline power; foundry, 40x54, new modern 
equipment; good location; for sale cheap 
Hart-Parr Co., Charles City, Lowa. 

For Sale at a Bargain—An 
manufacturing business, suitable for any first 


Grinding beats 


tools, 


estabiished 


class machine shop: easily moved; will sell 
for less than cost of finished stock and throw 
in patterns, tools and material worth as 
much more: worth investigating. <A., care 
AMERICAN MACHINIST. 

Foundry for Sale Complete plant, in 
Svracuse, N. Y.: will make castings up to 
230,000 Ibs. : is adapted for general work ; has 
traveling crane, two cupolas, blower, flasks, 
ete.. and is ready to run; plenty of local 
work: low price and reasonable terms aise 
have large machine and boiler shops, same 
place. Wm. A. Reade & Co., 410 American 
Trust Bldg., Cleveland, Ohio 

Wants. 

Situation and Help Advertisements ouly on 
serted under this head, Rate 25 cents a line 
for each insertion. thout sie words make a 
line. Vo advertisements under two lines ac 
cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later than Saturday morning fo 
the ensuing week's issue, fusiwers addressed 
to our care will be forwarded. ipplicants 
may specifu names to which their replies are 
not to he for warded; but replies will not te 


returned, If not forwarded they will be de 
stroyed without notice. Original letters of 
recommendation or other papers of ale 
should enclosed to unknown ce 
pondents, 


not te 


Situations Wanted. 


Foreman patternmaker open for 
ment. Box 90, AMERICAN MACHINIS' 


envzae 
Machine designer, etc., wants position Ad 
tox 63, AMERICAN MACHINIS1 
Mechanical 
position. tox 


dress 
desires to change 


MACHINIST. 


draftsman 
65, AMER. 


A type writer expert would like a position 
as foreman or designer in his line Box 6S, 
AMERICAN MACHINIST. 

Skilled mechanic and expert draftsman, a 


professional inventor, wants engagement. Box 
AMERICAN MACHINIS1 


draftsman 


oe 
Mechanical (Swede), technically 


graduated in Germany, desires position. Dox 
S6, AMERICAN MACHINIST. 
Mechanical draftsman, age 26, graduate, 6 


vears’ office and shop experience, wants posi 
tion. Box ST, AMERICAN MACHINIS' 
Ingineer wants position as superintendent 
of shop or superintendent on erection of ma 
chinery. Box 40, AMERICAN MACHINIS 


A skilled general machinist and engines 
Wants position with an engine concern, as 
erecting engineer on outside work. Box 7, 
AMERICAN MACHINIS1 

Designer and draftsman of special and 
automatic machinery, jigs, fixtures, et: 
vears’ board, 3 years’ shop experienc: Lox 
TS, AMERICAN MACHINIST. 

Situation wanted by an experienced machin 


ist foreman: first-class tool and die maker 
am at present foreman of a shop employing 
50 men, tox 76, AMERICAN MACHINIS! 
Marine engineer with 7 years’ practical and 
7 years’ drawing-office experience, with good 


references, seeks employment as draftsman, o1 

otherwise. Box 69, AMERICAN MACHINIS 
Mechanical man, large 

represent good machinery 


acquaintance, de 


sires to line in Chi 


cago: engine hoisting, transmission and con 
veying machinery or tools. tox 37, Am. M 
Young man studying correspondence uUrse 
wants position as apprentice to acquire ex 
perience in mechanical drawing and engineer 
ing Clarence Corr, Walton, Del. Co., N.Y 
General superintendent large shops, turn 
ing out engines, hoisting and electrical ma 


paying $2,500; 
Box 64, Am. M 
} 


shop 


chinery, requires an opening 
references unexceptionable. 
An accountant and office man, practical 
experience, wishes position: charge of office 
in small concern, or accountant, as 


as cost 
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sistant superintendent or salesman. Box 75, up-to-date methods and able to reduce cost of | iar with mining and el ical machinery 
AMERICAN MACHINIST. production: very best references Address | write fully, stating age, experience, names 
Designer, 29, technical graduate, wants Box 73, AMERICAN MACHINIS1 former employers and salary expected Ad 
permanent position; 9 years’ experience ; Managing engineer and commercial man, | @?ess Box 61, AMERICAN MACHINIST 
automatic machinery, printing presses, en corporation business over million yearly, «de Wanted four good machinists for worl 
gines, pumps, automobiles. tox SY, AM. M sires change; have excellent executive ability on weaving and general machinery steady 


First-class mechanic, wishing to make a wide experience; familiar with shop ordet ht work yood wages “0 miles from Ch 











change, wants position as superintendent or | $¥stems and cost accounts; great head for ) Address promptly With particulars 
general foreman; well up on jigs, dies and following up detail; expert designer; a push Western Cane Seating Co., Michigan City 
fixtures: automatic screw machines a_ spe er; can keep peace among employees ; corres Ind 
cialty. Box S88, AMERICAN MACHINIST pondence solicited. Box 52, AMer. Macn We are constantly increasing the scope « 

Position as master mechanic, chief engineer Young mechanical engineer ; technical edu our work, and invite applications for posi 
of manufacturing plant, or an executive posi cation: experience in shops, drawing room| tions from first-class patternmakers, molders 
tion: best of references as to character and and on the road at present employed = as and machinists we alwavs have vacancies 
qualifications electrician. mechanic. ete editor of engineering magazine, but’ wishes Address The Westinghouse Machine Company 
state salary Box 72, AMER. MACHINIST change: is a hustler and can get along with) East Pittsburg, Da 

; . people ; references from past and present em Wanted Ar ric } , 

By live, up-to-date toolmaker in northern , , iinakiaae: Rips ; antes 1 experienced eman ’ 
Pacific sour” country: can give good refer ployers. Anyone de siring the services of such) ¢harge of a large forge employing 50 to Ge 

" : a er « = a man address Box 13, AMER. MACHINIS’ men must thoroughly understand temper! 


ence as to ability to handle toolroom to ad 
hardening and all kinds of stea ina 


vantage in plants producing medium and ‘ and : 
heavy work. Box 10, AMER. MACHINIST. Help Wanted. drop hammers Apply R. Toe & Co,, 00420 


(Grand st New York City 













































Young, energetic electric and mechanical . tied « —— 
civil engineer, graduated from Chalmers Tech 1 he Drat smen Cleveland, O A sample Help Wanted Machine s ore 
nical high College, at Gothenburg, Sweden, | 'O' © Stmp manufactory of engines and (hresning 
wants position as draftsman or in workshop ; Machinists—Your designs for patents made | chinery must be experienced, acqua 
several years’ experience. Address S. Kk., : by G. M. Mayer, Monadnock, Chicago with modern methods and of good executh 
Union st., Brooklyn, N. Y. Mechanical draftsman, familiar with pas ability In ANSWe . ne + references, eX) 

A practical machinist of experience in the senger and freight elevator work Box 42 ence and s es vy expected. Box o, An M 
shop on different classes of work and tools AMERICAN MACHINIS1 Wanted —I5 npr ighes Ging nigh ¢£ 
and outside erecting work is open for an en Mechanical and structural draftsman; ex. | Wtehine tools Atlas: fy Pome 
gagement and prefers outside erecting work ; perienced technical graduates preferred Box Pan csc ey , nh not western Pennsylvar 
can furnish the best of reference as to char 71. Station B. Cleveland, Ohio peviie aale Peleg . plan hands, lath 
acter and ability. Box 50, Amer. Macnu Wanted——-Non-union molders: good wages — + eset " rr . ape i nt ~ 

i - an “aves ¢ pected > ’ } ‘ 

Mechanical engineer and draftsman wishes and steady employment Address Ridgway - ‘ , 7 , a 
to change; technical education ; large experi Dynamo & Engine Company, Ridgway, Da oe oe experienced a 
ence as foreman, master mechanic and super Young man wanted. accustomed to operat mee by Shop employing abo machin 
intendent manufacturing small and medium | jy. ¢papor molding machine: state salary je st = —— hs “jpn Mer apa yvanesach um 
; erchs geable achiner i e stee = ~. - “ o: nal ley ‘ sisia ec a Uprat . Trendy ! 
re ee . pens Ag: Ranlamngy = pected and experience Box S35, Am. Mac to best advantage nermane? nnatthem aah 

Machinery Salesman.—-VDosition wanted by Wanted Draftsman on_ boiler and mia hin age, expertence and ference Box 26, A.M 
active man (29), “technical graduate,” as was ee oil ~~ ee Na . 3 Wanted \ foundry foren must b ~~ 
traveling or N. Y. representative: extensive ater Tube Boiler Co., New Brunswick, , to a great variety of work in green, dt ve 
practical machine shop, drawing-room and Machinists, send for free blueprint table of | and loam; must be int pie nd stead : 
commercial experience ; excellent references 1 S. S. Steam, gas and water pipe, giving tap to mix metals and handl mel he righ il 
junior member A. S. M. FE. Box 66, Am. M. ping sizes. Address I, Eh. Meyer, Alleghen) would find this a steady and CFACTIN , 

as , ‘oferences ren ed "hh ON ua? s 

Position wanted as foreman of machine shop Pa . ret " M AN MI wd — es ™ 
or master mechanic; experienced in building Wanted Two first-class machinists accus hy ? 
heavy marine, blowing and. electric powet tomed to jobbing work. Apply by letter only Wanted \ vy forel " rke 
plant engines; some experience in drawing | giving references, Frank Rittinhouse, Norris < vem © pe nan laste 
room: good reference; vicinity of New York | town, Pa chine shop employing 250) 1 ne 0 
preferred. Address “Reliable,” Box 70, A, M Foreman, competent to estimate costs and = ae eyond all « chat ae 

A thorough mechanic with wide experience | Conduct: power forge department; state age, men ah aris - bo ad <i . eg +h 
on special and automatic machinery, tools for full experience and compensation Address chanseat ete a mee "ah Hy , 
interchangeable parts and sheet metal work, “Forging,” Buffalo, N.Y Box ro hos r f MEAs oan —— 
seeks position of responsibility as superinten Wanted— Bookkeeper and accountant, famil sy . , 
dent or foreman: thorough, practical and ener iar with latest improved cost system in manu Wanted re we OF  Renmen 
getic, a good manager and up to date in every | facturing business. Address “Manufacturer, superintendent, by company located in Con 
way: references. Address Box 74, AM. M care AMERICAN MACHINIST ne 4 a gorge iphaodags-. pty inci d-re ; ip 

’ ci ilisT / ve ! oro | ‘ 7 

A young man, at present employed as super Wanted— Lathe and planer hands for night * rkine see “ tal in aan experience I 
intendent of a large jobbing shop in the work on heavy machine tool work: good! eost keepin and svstematizin ylse ashe . 
vicinity of New York, would like to connect wages to good men. Apply to The Pond Ma Address. giving full particul =e leo salart om 
with a a concern that can hold chine Tool Company, Plainfield, N. J be cted, “Machinist ire AME it. Macni HY 
out goo future yrrospects : such ¢ one can . a ; , : 
ahiain ie rer Bh oe cent Pg neol > = aan ." anted— Experienced man to take charg Wanted——An experienced engines 

; ® of monitors in a small machine shop Ad atent . tri . ‘ Ret 
sonable amount. J. F. M., care Am. Macn. ‘ ream ereciric power plant, operating 
dress, stating age, experience and salary ex railways and alternating machinery ! 

Mechanical engineer, technical graduate and | pected, Box 77, AMERICAN MACHINIS1 competent to assume re sponsibility Sate ame 
expert designer, desires change ; S years’ ex Wanted Several first-class patternmakers tion and ma ntenance of entire plant of ie 
perience as: M. E., chief draftsman and super location western Vennsylvania: write, stating horse-power In boilers and GOO horse-powse 1 
intendent, in power plant installation, power Wages, experience, ete permanent positions | engines and dynamos I t Smith & \ 
transmission, shop management and design of to the right men tox S4. Amer. Macu Ruren Light & Transit Company Kor "Smit 
light, heavy and automatic machinery ; best , Ark : ices 
of references. Address Box 71, AM. Macu Wanted A number of frst class pattern — 

te . makers on wood patterns of centrifugal pumps Wanted Genera ema if . 
Pv sition wanted by young electrical and and other similar work: shops in the East shop in the East, employrin so om 
mechanical civil engineer, graduated from no labor trouble Box Sl, Amer. Macnu must le rove bevot d all a . 
. halmers Fechnical Iligh College. at Gothen Wanted —Three patternmakers, accustomed he has snuece led ke pros 
burg, Sweden: 1 year’s experience in testing ° : | cl ' ‘ ie shops manufac ! ' ne te ! 
of engines and measure instruments and 3 ae ee, ees OS ee ee eee he ‘te oF ot 

a . : and steady work guaranteed: references 1 erchangeable pa , er wo ol ! 
years’ experience as draftsman Address J. 0., red \ ly Box 87>. AM M ee lar nature ne fam \\ niece \ 
IS7T7. The Swedish Engineers’ Club, +1 Union asic s tesin Meesng ai wen ares premiut vlan nd a ; f 1; 
st., Brooklyn, N. ¥ Wanted——First-class operator on Jones & | &, ene M ae : 

, ¢ Lamson flat turret lathe state age, experi = 

Situation wanted, as superintendent pre ence and wages expected: none but sober, in Wanted Machi . vwolmnakers 
ferred, Dy a young man who is ace ustomed to dustrious men need apply tox GZ. Am. M men, do 4 van » increas youl " 
holding position of highest mechanical and : rheyv a t Saunde er red 
business responsibilities: a practical expert, Wanted Local agents in all large cities, to Hand It , » ~ ilarged 
without superior, in developing and designing | S¢!! @ well-known Tine of steam engines on com the yg reed a nny ~ 
the highest class of both heavy and light ma MissOn Address, giving experience and pres: | 5) - , a Mlggg ace omer aa a 
chinery : 10 years in present place. Box 47, | ®@! Connections, © East and West,” care A. M Py + " gn a cae celles ve oe ' 
AMERICAN MACHINIST Wanted— Good armature winders md exist ne | f 2 e be 

Position as superintendent or assistant to brass finishers; steady employment and good | best mec ! it ou Pook 
superintendent, by young man: first-class me s to first-class hands. Apply to Canad: | Price, post paid, only $1, clot S12) | : 
chanie 14 yvears’ experience on small and ian General Eleetric Co S Queen st Mon Agents wanted, Bool ‘ ts PSige muaeonae 
medium and interchangeable work: very best [Petl. Qu C. Ti. Saund -16 TP st., B 
executive ability : a hustler, with modern and Master mechanic wanted: thoroughly fami Mass 
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Bearing Metal 


Phosphor Bronze Smelting Co., 


Vhiladelphia, Da. 

Belt Dressing 

Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Hloughton & Co., E. F., Philadel- 
phia, Pa. 

Belt Lacing Machines 

Diamond Drill & Mach. Co., Birds- 


boro, Pa. 
Belting, Leather 
Shultz Belting Co., St. Louis, Mo. 
Bending Machines, Hydraulic 
Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 


Bending Machines, Power 


Bethlehem Foundry & Mach. Co., 
So. aos Pa. 

National Mchry. Tiffin, O. 

Reade Mehry. Se. "Giovanna, Oo. 

Blocks and Tackles 

See Hoists, Hand. 

Blowers 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 

Champion Blower & Forge Co., 


Lancaster, Pa. 


Boilers 

Struthers, Wells & Co., Warren 
Pa. 

Beit and Nut Machinery 

Acme Mehry. Co., Cleveland, O. 

Detrick & Harvey Mach. Co., Bal- 


timore, Md. 
National Mchry. Co., 
Pratt & Whitney 

Conn. 

Wells Bros. Co., Greenfield, Mass. 
Beoks, Mechanical 
Baird & Co., Henry 
delphia, Va. 
Derry-Collard Co., New York. 
Henley & Co., N. W., New York. 


Soring and Turning Mills 


Tiffin, O 
Co., Hartford, 


Carey, Phila- 


American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, Del. 

Bullard Mach. ‘vol Co., Bridge 
port, Conn 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Pond Mach. Too! Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Warner & Swasey Co., Cleveland 
Ohio. 





Boring and Drilling Machines, Hori- 
zontal 


Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Provi., R. I. 

Bement, Miles & Co., N. Y. City. 

Betts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, N. J. 


Pa. 
Bal 


Phila., 
Co., 


Dallett & Co., Thos. H., 
Detrick & Harvey Mach. 

timore, Md. 
Fosdick Mach. 


Tool Co., Cinein 


nati, O. 

Franklin Mach. Wks., Vhila., Pa. 

McCabe, J. J., New York. 

Newton Mach. ‘lool Wks., Vhila 
delphia, Pa. 

Niles Tool Works Co., New York 

Pond Mach. Tool Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Bulldozers 

National Mchry Co., Tiffin, O 

Carborundum 

See Grinding Wheels. 

Car Link Machines 

National Machy. Co., Tiffin, O 
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Castings, Brass and Bronze 

Christensen Engineering Co., Mil- 
waukee, Wis. 

Nolte Brass Co., Springfield, O. 

Phosphor Bronze Smelting Co., 
Philadelphia, Pa. 

Castings, Die Molded 

Franklin Mfg. Co., Syracuse, N. Y. 

Castings, Iron 

Allegheny Fdry. Co., 

Castings, Motor 


Graves Motor Mfg. Co., St. 
Minn. 


Castings, Steel 


Warren, Pa. 


Paul, 


Christensen Engineering Co., Mil- 
waukee, Wis. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 


Uniform Steel Co., Newark, N. J. 


Centers, Planer 

Fay & Scott, Dexter, Me. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reed Co., F. E., Worcester, Mass. 


Centering Machines 

Bement, Miles & Co., New York. 

eee Mfg. Co., Milwaukee, 
Vis. 


Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Whiton Machine Co., D. E., New 
London (Conn 


Chains, Driving 

Boston Gear Works, Boston, Mass. 

Federal Mfg. Co., Cleveland, O. 

Bridgeport Chain Co., Bridgeport, 
Conn. 

Jeffrey Mfg. Co., The, Columbus, 
Ohio. 


Link Belt Engr. Co., Phila., Pa. 
Whitney Mfg. Co., Hartford, Ct. 


Chucking Machines 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic 
Cleveland, ©. 


Mach. Co., 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, RK. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Quint, A. D., Hartford, Conn. 

Reed Co., F. E., Worcester, Mass. 


Warner & Swasey Co., Cleveland, 
Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 


Almond, T. R., Brooklyn, N. Y 


Brown & Co., R. H., New Haven, 
Conn. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Goodell-Pratt Co., Greenfield, 
Mass. 


The E. Horton & Sons Co., Wind- 
sor Locks, Conn. 

Morse Twist Drill & Mch. Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Lathe 

Cushman Chuck Co., Hartford, Ct. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

The E. Horton & Son Co., Wind- 
sor Locks, Conn. 


Pratt & Whitney Co., Hartford, 
Conn. 

Skinner Chuck Co., New Britain, 
Conn. 

Westcott Chuck Co., Oneida, N. Y. 

Whiton Mach. Co., D. E., New 


London, Conn. 


Clutches, Friction 

Caldwell. Son & Co., 
eago, Ill. 

Coil Clutch Mfg. Co., New York. 


H. W., Chi- 


Faneuil Watch Tool Co., Boston, 
Mass. 

Jacobson Mach. Mfg. Co., War- 
ren. Pa. 


New Haven Mfg. Co., New Haven, 
Conn. 

Oesterlein Mach. Co., Cincin., O. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 


Pratt & Whitney Co., Hartford, 


Conn. 





Chucks, Split 


Faneuil Watch Tool Co., Boston, 
Mass. 

Compressors, Air 

Blanchard Mach. Co., Boston, 
Mass. 


Chicago Pneumatic Tool Co., Chi- 
cago, Ill 


Christensen Engineering Co., Mil- 
waukee, Wis. 

Clayton Air Compressor Works, 
New York. 


Curtis & Co. Mfg. Co., St. Louis, 


10. 
Gray-Blaisdell Co., Bradford, Pa. 


Ingersoll-Sergeant Dri!l Co., New 
York. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 


Rand Drill Co., New York. 


Consulting Engineer 
Thompson, Hugh L., Waterbury, 
Conn. 


Coping Machines 
Long & Allstatter Co., Ilamilton, 
Ohio. 


Correspondence Schools 
See Schools, Correspondence. 


Countershafts 

Builders’ Iron Fdry., Provi., R. 1. 

Oesterlein Mach. Co., Cincin., O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reeves Pulley Co., Columbus, Ind. 

Wheaton Mach. Co., Boston, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Counting and Printing Wheels 
Franklin Mfg. Co., Syracuse, N. Y. 


Couplings, Shaft 

Caldwell & Son Co., 
cago, Ill. 

Cresson Co., Geo. V., Philadel., Pa. 


H. W., Chi- 


Davis Mach. Co., W. P., Roches- 
ter, N. Y. 
Patterson, Gottfried & Hunter, 


Ltd., New aork. 
Stuart, R. J.,. New Hamburg, N. Y. 


Cranes 

Brown Hoisting Mach. Co., N. Y. 
City. 

Chicago Pneumatic Tool Co., Chi- 


eago, Ill. 

Cleveland Crane & Car Co., Cleve- 
land, O. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo 

Franklin Portable Crane & Hoist 
Co., Franklin, Pa. 


Maris Bros., Philadelphia, Pa. 

Moyer & Co., J. W., Phila., Da 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & Harnischfeger, Milwau- 
kee, Wis 

Sellers & Co., Wm., Philadel., Pa. 

Whiting Foundry Equipment Co., 
Harvey, Ill. 

Crucibles 


Dixon Crucible Co., Jos., 
City, N. J 


Jersey 


Cupolas, and Ladies, Foundry 
Northern Engr. Works, Detroit, 
Mich. 


Obermayer Co., S., Cincinnati, O. 


Whiting Foundry Equip. Co., Har- | 
Baker Bros., Toledo, 


vey, Ill 

Cutters, Milling 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Gay & Ward, Athol, Mass. 

Ingersoll Milling Mach. Co., Rock- 
ford, l. 

Morse 
New 

Rogers, 
Drill 
N 


Provi- 


Twist Drill & Mach. 
Bedford, Mass. 

John M., Boat, 
Works, Gloucester 


Co., 

Gage & 

City, 
N. J. 

Standard Tool Co., Cleveland, O. 


Cutting off Nachines 


Bement, Miles « Co., New York. 


Brown & Sharpe Mfg. Co., Provi- | 
I 


dence, R ° 
Davis Mach. Co., 

ter, N. Y¥. 
Franklin Mach. Wks., 


Ws Bee 


Phila., Pa. 


Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa 

Niles Tool Works Co., New York. 

Pond Mach. Too! Co... New York. 
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Cutting off Toois 


Armstrong Bros. Tool Co., Chi- 
cago, 4 

Pratt & Whitney Co., Hartford, 
Conn. 


Dies, Sheet Metal 

Bliss Co., E. W., 

Toledo Mach. & 
Ohio. 


Dies, Threading, Opening 

Errington, F. A., New York. 

Geometric Drill Co., New Haven, 
Conn. 

Jones & Lamson Mch. Co., 
tield, Vt. 

Medern Tool Co., 

Pratt & Whitney Co., 
Conn. 


Drawing Boards and Tables 
Rich, J. & G., Philadelphia, Pa. 


Brooklyn, N. Y. 
Tool Co., Toledo, 


Spring 


Erie, Pa 
Hartford, 


Drawing Instruments 

Alteneder & Son, Theo., 
phia, Pa. 

Keuffel & Esser Co., New 


Drilling Machines, Bench 


Philadel 
York. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Pratt & Whitney Co., Hartford, 
Conn. 

Drilling Machines, Boiler 

Aurora Tool Wks., Aurora, Ind. 


Baush Mch. ‘lool Co., Springfield, 


Mass. 
Bickford Drill & Tool Co., Cin- 
cinnati, O. 
Bement, Miles & Co., New York. 
Dallett & Co., Thos. H., Phila., Pa. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 


Drilling Machines, Multiple Spindle 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, 

Barnes Co., W. F. & John, 
ford, Ill. 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York 

Bickford Drill & Tool Co., Cincin 
nati, Ohio. 


Ill. 
Rock 


Da 
York 


Co., 


Co., New 
Son & 


Garvin Mach. 

Harrington, 
Philadelphia, Pa 

McCabe, J. . New 

Newton Machine 
Philadelphia, Pa. 

Niles Tool Works Co., 

Prentiss Tool & Supply 
York. 


York 

Too! Works, 

New 
Co., 


York 
New 


| Drilling Machiaes, Pneumatic 


Chicago Pneumatic Tool Co., 


Quint, A. 


Chi 
cago, Ill. 

Cleveland Pneu. 
land, Ohio. 

Phila. Pneumatic 
delphia, Pa. 

Q. & C. Co., Chicago, II! 

Standard Ry. Equip. Co., 
Louis, Mo. 


Drilling Machines, Portable 
Dallett & Co., Thos. H., Phila., 


Drilling Machines, Turret 
Niles Tool Works Co., New 
D., Hartford, 


Drilling Machines, Upright 
American Tool Wks. Co., Cin... O 
Aurora Tool Wks., Aurora, Ind 
V0 

B. F., Rockford, 
W. F. & John 


Tool Co.,. Cleve 


Tool Co., Phila 


York 
Conn. 


Ii) 
Rock 


Barnes Co., 

Barnes Co., 
ford, Ill. 

Bement. Miles & Co., 

Blaisdell & Co., 
ter, Mass. 

Cincinnati Mach. Tool Co., Cin., O 

Davis Mach. Co., W. P., Roches 
8; Be 

Fosdick Mach. Tool Co., 
nati, O. 

Gould & Eberhardt, 


New York 
Ps Wore es 


Cincin 


Newark, N. J 


Harrington & Son Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass 


| Hoefer Mfg. Co., Freeport, III. 


Roches- | 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
McCabe, J. J.. New York 


Niles Tool Works Co., New York 

New Haven Mfg. Co., New Haven 
Conn 

Pratt & Whitney Co., Hartford 


Conn 

Prentiss Tool & Supply Co., 
York. 

Sibley & Ware, South Bend, Ind 

Washburn Shops, Worcester, 
Mass. 


New 





Edwin, | 
| Clark, 


| Gang Co., 
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Drilling Machines, Radial 
American Tool Wks. Co., Cin., O 
Baush Mch. Tool Co., Springtield, 
Mass. 
Bement, Miles & Co., New York 
Bickford Drill & Tool Co., Cin 
cinnati, Ohio 
Cleveland Punch & Shear Works 
Co., Cleveland, O 
Dreses Mach. Tool Co., Cincin., O 
Fosdick Mach. Tool Co., Cincin., O 


Wm. E., 
Son «& 
l’a 


Cincinnati, O 
Harrington, Co., Edwin, 
Philadelphia, 
Hill, Clarke & Co., Boston, 
McCabe, J. J., New York. 
Mueller Mach. Tool Co., Cincin., O. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York 
Prentiss Tool & Supply Co., New 
York. 
Reade Mchry Co., Cleveland, O 
Drills, Center 
Pratt & Whitney Co., 


Conn 
Slocomb & Co., J. T., 
R. 1. 


Mass 


Hartford, 
Providence, 
Drills, Rail 


Bement, Miles & Co., 
Niles Tool Works Co., 


New 
New 


York, 

York. 

Drills, Ratchet 

Parker Co., Chas., 

Pratt & Whitney 
Conn. 


Meriden, Ct 
Co., Hartford, 


Dynamos 

Akron Elec. Mfg. Co., 

C & C Electric Co., New 

Crocker-Wheeler Electric 
pere, N. J. 

Eck Dynamo & Motor Co., Belle 
ville, N. J. 


Akron, 0. 
York, 
Co., Am 


General Elec. Co., New York 

Jantz & Leist Elec. Co., Cincin., O 

Northern Elec. Mfg. Co., Madison, 
Vis 

Robbins & Myers Co., Springfield, 
Ohio 

Sprague Elec. Co., New York 

Triumph Elec. Co., Cincinnati, O. 


Western Electric Co., Chicago, Ill 
Westinghouse Electric & Mfg. Co., 
Pittsburgh, Da. 


Electrically-Driven Tools. 


Jr., & Co., Jas., Louisville, 


Ky. 


| Electrical Supplies 


| Akron Elec. Mfg. Co., Akron, O 

Commercial Electric Co., Indian 
apolis, Ind 

General Elec. Co., New York 

| Triumph Electric Co., Cincin., O 

Western Electric Co., Chicago, Il! 

Westinghouse Ele« & Mfg. Co., 
Pittsburgh, la 

Elevators 

Albro-Clem Elevator Co., Phila 
delIphia, Da 

| Curtis & Co. Mfg. Co., St. Louis, 
Mo 

Morse, Williams & Co., VPhila., Pa 


Emery Wheels 


See Grinding Whieels 


Enclosures, Tool-room 
Merritt & Co., Philadelphia, l’a 


Engines, Gas and Gasoline 

tackus Water Motor Co., Newark, 
N. J 

Columbus Mach. Co., Columbus, O 

Foos Gas Eng. Co., Springtield, O 

Mietz, August, New York. 

National Engine Co., Rockford 


I! 

New Era Iron Wks., Dayton, O 

Olds Motor Wks., Lansing. Mich 

Patterson, Gottfried & IHunter, 
Ltd., New York 

Regal Gasoline Engine Co., Cold 
water, Mich 

Springfield Gas Eng. Co., Spring 
field, O 

Struthers, Wells & Co., Warren, 
‘a 

Engines, Steam 

Buffalo Forge Co., Buffalo, N. Y 

Frick Co., Waynesboro, Pa 

| Rand Drill Co.. New York 

| Struthers, Wells & Co., Warren, 
Pa. 

Engine Stop 

Consolidated Engine Stop Co., 
New York 

Exhaust Fans 

Buffalo Forge Co., Buffalo, N. Y 
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Fans, Electric 
General Electric Co., New York. 


Northern Elec. Mfg. Co., Madison, 


is. 
Sprague Elec. Co., New York. 
Western Electric Co., Chicago, Il. 
Westinghouse Elec. & Mfg. Co., 
Pittsburgh, La. 
Files and Rasps 
Barnett Co., G. & II., Phila., Pa. 
Etna Mfg. Co., New York. 
Hammacher, Schlemmer «& Co., 
New York. 
Nicholson ile Co., Provi., R. I. 
Croy File Works, Troy, N. Y. 


Filing Machines 


Cochrane-Bly Mach. Co., Roches- 
ter, 


Fillers, Oil Can 
The Winkley Co., Hartford, Conn. 


Fittings, Steam 

Crane Co., Chicago, Ill. 

Crosby Steam Gage & Valve Co., 
Lsoston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O. 

Walworth Mfg. Co., Boston, Mass. 


Flexible Shafts 
Chicago Flexible Shaft Co., Chi- 
cago, Ill. 


Forges 

Buffalo Forge Co., Buffalo, N. Y. 

Miner & Peck Mfg. Co., New 
Ilaven, Conn 


Forgings, Drop 

Billings & Spencer Co., Hartford, 
Conn. 

Miner & Peck Mfg. Co., New 
Hlaven, Conn 

Wyman & _ Gordon, 
Mass. 


Worcester, 


Forgings, Hydraulic 
Wyman «& Gordon, 
Mass. 


Worcester, 


Forgings, Steel 
Wyman & Gordon, 
Mass. 


Worcester, 


Foundry Furnishings 

Obermayer Co., 8., Cincinnati, O. 

Smith dry. Supply Co., J. D., 
Cleveland, O. 

Whiting Foundry Equip. Co., Har- 
vey, 

Purnaces, Coal, Gas and Oil 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

Westmacott Co., J. M., Prov., R. I. 


Gages, Recerding 
Bristol Co., Waterbury, Conn. 


Gages, Steam 
Crosby Steam Gage & Valve Co. 
Boston, Mass. 


Gages, Standard 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

togers, John M., Boat, Gage & 
brill Works, Gloucester City, 
uN. 2 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb & Co., J. T., Prov., R. I. 

Starrett Co., L. S., Athol, Mass. 


Gas Producers 
Am. Gas Furnace Co., N. Y. City. 


Gears, Cut 

Rilgram, Hugo, Philadelphia, Pa. 

Toston Gear Wks., Boston, Mass. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Chicago Pattern Works, Chicago, 
Il}. 

Cleveland Gear Wks., Cleveland, O. 

Fawcus Mach. Co., Pittsburgh, Pa. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gleason Tool Co., Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Works, Boston, Mass. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Horsburgh & Scott, Cleveland. O. 

New Process Kaw Hide Co., Syra- 
cuse, N. a 

N. Y. Gear Wks.. Brooklyn, N. Y. 

Nuttall Co.. R. D., Pittsburgh, Pa. 

Philadelphia Gear Works, Phila- 
delphia, Pa. 

Simonds Mfg. Co., Pittsburgh, Pa. 
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Gear Cutting Machinery 

Bickford Drill & Tool Co., Cin., O 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Clough, R. M., Tolland, Conn. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gleason Tool Co., Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Harrington & Son Co., Edwin, 
Philadelphia, Pa. 

Newton Mch. Tool Wk., Phil., Pa. 

Niles Tool Works Co., New York. 

Whiton Machine Co., D. E., New 
London, Conn. 


Gears, Molded 


Caldwell & Son Co., H. W., Chi- 
cago, 

yveane Mfg. Co., Syracuse, N 2 
Greenwald Co., I. & n., € oan 

Poole & Son co., Robt., Baltimore. 
Md. 


Gears, Rawhide 
Chicago Raw Hide Co., Chicago, 
Ill. 


Fawcus Mch. Co., Pittsburgh, I'a. 
New Process Raw Hide Co., Syra- 
cuse, z. 


Nuttall Co., R. D., Pittsburgh, Pa. 


Gears, Worm 

Albro-Clem Elevator Co., Philadel- 
phia, Pa. 

Fawcus Mach. Co., Pittsburgh, Pa. 

Morse, Williams & Co., Phila., Pa. 

Nuttall Co., R. D., Pittsburgh, I’a. 

Simonds’ Mfg. Co., Pittsburgh, I’a. 


Graphite 
oe Crucible Co., Jos., Jersey 
City, : 

Obermayer C ‘o., S., Cincinnati, O. 

Grinders, Center 

Ileald & Son, L. S8., Barre, Mass. 

Grinders, Ceck 

Windsor Mach. Co., Windsor, Vt. 

Grinders, Cutter 

Adams Co., Dubuque, Iowa. 

Automatic Mach. Co., Greenfield, 
Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Machine Co.. New York. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Oesterlein Mach. Co., Cincin., O. 

Pratt & Whitney Co., Hartford, 
Conn, 

Rivett-Dock Co., Boston, Mass. 


Grinders, Disc 


Besly & Co., Chas. H., Chicago, 
Ill 


Gorton Mach. Co., Geo., Racine, 


is. 

Iroquois Mach. Co., Provi., R. I. 

Grinders, Drill 

Gorton Mach. Co., Geo., 

is. 

Heald & Son, L. S., Barre. Mass. 

Ransom Mfg. Co., Oshkosh, Wis. 

Standard Tool Co., Cleveland, O 

Washburn Shops, Worcester, 
Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinders, Tool 

Barnes Co., B. F., Rockford, Il. 

Barnes Co., W. F. & Jonn, Rock- 
ford, Ill. 

Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 

Diamond Mach. Co., Prov., I. I. 

Giisholt Mach. Co., Madison, Wis. 

Iroquois Mach. Co., Provi., IR. I 

Landis Tool Co., W | ge l’a. 

Modern Tool Co., Erie, 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Oesterlein Mach. Co.. Cinein.. 0. 

Ransom Mfg. Co., Oshkosh, Wis. 

Safety Emery Wheel Co., Spring- 
field, O. 

Whitney Mfg. Co., Hartford, Ct. 

Grinding Wheels 


Abrasive Material Co., Phila., Pa. 

Builders’ Iron Foundry, Provi- 
dence, R. I. 

Carborundum Co., 
N. ¥ 


Racine, 


Niagara Falls, 


Diamond Mach. Co., Provi., R. I. 

Ilampden Cor. Wheel Co., Bright- 
wood, Mass. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Safety Emery Wheel Co., Spring- 
field, O. 

Tanite Co., Stroudsburg, Pa. 
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Grinding Machines 

Besly & Co., Chas. H., Chicago, III. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Builders’ Iron Foundry, Provi- 
dence, 

Diamond Mach. Co., Prov.. R. I. 

Falkenau-Sinclair Co., Phila., Va. 

Irasse Co... New York. 

Goodell-Pratt Co., 
Mass. 

Gorton Mach. Co., Geo., 


Greenfield, 
Racine, 


is. 

Greenfield Mach. Co., Greenfield. 
Mass. 

Hill, Clarke & Co., Boston, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Iroquois Mach. Co., Vrov., R. 1. 

Landis Tool Co., Waynesboro, I’a. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Norton Emery Wheel Co 
ter, Mass. 

Prentiss Tool « Supply Co., New 
York. 

Ransom Mfg. Co.. Oshkosh, Wis. 

Safety Emery Wheel Co., Spring- 
field, Ohio. 

Tanite Co., Stroudsburg, Pa. 

Washburn Shops, Worcester, 
Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grindstones 
Lombard & Co., Boston, Mass. 


, Worces- 


Gun Barrel Machinery 

Bement, Miles & Co., New York. 
Diamond Mach. Co., Provi., R. I. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Reed Co., F. k., Worcester, Mass. 


Hack Saw Blades and Frames 
Goodell-Pratt Co., Greenfield, 
Mass. 
Ilammacher, 
New York. 
Millers Falls Co... New York. 
Starrett Co., L. S., Athol, Mass. 


West Haven Mfg. Co., New Haven, 
Conn. 


Schlemmer & Co., 


Hack Saws, Power 

Irasse Co., New York. 

Hoefer Mfg. Co., Freeport, Il. 

Millers Falls Co., New York. 

West Haven Mfg. Co., New Haven, 
Conn. 


Hammers, Drop 

tement, Miles & Co., New York. 

Billings & Spencer Co., Hartford, 
Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Iroquois Machine Co., Providence, 


a. a 

Miner & Peck Mfg. Co., New 
Ilaven, Conn. 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Perkins Mach. Co.. Boston. Mass. 

Toledo Machine & Tool Co., To 
ledo, ). 


Hammers, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, : 

Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Phila. Pneu. Tool Co., Philadel- 
phia, Pa. 

Q. & C. Co., Chicago, Ill. 

Standard Ry. Equip. Co.,_ St. 
Louis, Mo. 


Hammers, Steam 

Bement, Miles & Co., New York. 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 

Chambersburg IEngr. Co., Cham 
bersburg, Da 

Cleveland Punch & Shear Wks. 
Co., Cleveland, ©. 


Heating Machines, Automatic 
Am. Gas Furnace Co., New York. 


Heating and Ventilating Apparatus 
Buffalo Forge Co., Buffalo, N. Y. 


Hoisting and Conveying Machinery 

Brown Hoisting Mchry. Co., New 
York. 

Caldwell & Son Co., H. W., Chi 
cago. Ill. 

Hunt Co., C. W., 
ton, N. Y. 

Link Belt Enginering Co., Phila- 
delphia, Pa. 

Moyer & Co., J. W.. Phila., Pa. 

Niles-Bement-Pond Co., New York. 


West New Brigh- 
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Hoists, Electric 

Cc & C Electric Co., New York. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & starnischfeger, Mil- 
waukee, Wis. 

Sprague Electric Co., New York. 

Hoists, Hand 

Harrington, Son & Co., idwin, 
Philadelphia, Pa. 

Moyer & Co., J. W., Phila., Pa 


Hoists, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, ; 

Cleveland Pneumatic Tool! Co., 
Cleveland, O. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Northern Engineering Wks., De 
troit, Mich. 

Rand Drill Co., New York. 

Indicators, Speed 

Starrett Co., L. S8.. 

Indicators, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Injectors 


Lunkenheimer Co., Cincinnati, O. 
Sellers & Co., Wm., Phila., Pa. 


Athol, Mass. 


Inspection and Tests 
Hunt Co., Robt. W., Chicago, III. 


Instruction Schools 
See Schools, Correspondence. 


Jacks, Hydraulic 

Bethlehem KFdry. & Mch. Co., So. 
Bethlehem, Pa. 

Watson-Stillman Co., New York. 


Keys, Machine 
Whitney Mfg. Co., Hartford, Ct. 


Key Seaters 

Baker Bros., Toledo, O. 

Bement, Miles & Co., New York. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Chattanooga Mchry. Co., Chatta- 
nooga, Tenn. 

Davis Mach. Co., W. P., Roches- 
a > 2 

Mitts & “Merrill, Saginaw, Mich. 

Lamps, Arc 

General Electric Co., N. Y. City. 

Western Electric Co., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Lathe Attachments 
National Mach. Tool Co., Cin., O. 


Lathe Dogs 

Armstrong LBros. Tool Co., Chi- 
cago, Ill. 

Besly & Co., Chas. H., Chicago, 
Ill. 


Harris & Co., Saml., Chicago, Ill. 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 


Lathes 

American Tool Wks. Co., Cin., O 

Automatic Mach. Co., Greentield, 
Mass. 

Auto. Mach. Co., Bridgeport, Ct 
Starker & Co., Wm., Cincinnati, © 

Barnes Co., B. F., Rockford, III 

Barnes Co., W. t. & John, Rock- 
ford, Ill. 

Bement, Miles & Co., New York. 

Blaisdell & Co., P., Worcester, 
M lass. 

Bradford Mach. Tool Co., Cin., O. 

Bullard Mach. ‘Tool Co., Bridge- 
port, Conn. 

Davis Mach. Co., W. P., Roches- 
os B. .2. 

Diamond Machine (¢ Co., Provi., R. 1. 

Fay & Scott, Dexter, Me. 

Flather & Co., Nashua, N. H. 

Frasse Co., New York. 

Garvin Mach. Co., New York. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mch. Too! Co., 
Cincinnati, O. 

McCabe, J. J.. New York. 

New Haven Mfg. Co., New Haven, 
Conn. 
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Lathes— Continued 
Niles Tool Works Co., 
Pond Mach. Tool Co., 


New 
New 


York. 
York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Reed Co., F. E., Worcester, Mass 


Schumacher «& Cincinnati, 
Ohio. 

Sebastian Lathe Co., Cincin., O. 

Seneca Falls Mfg. Co., Seneca 
alls, N. Y. 

Shepard Lathe Co., Cincinnati, O 

Tanite Co., Stroudsburg. Pa. 

Washburn Shops, Worcester, 
Mass. 


Boye, 


Lathes, Automatic Screw-Threading 

Automatic Machine Co., Bridge- 
port, Conn. 

Lathes, Bench 

Faneuil Watch 
Mass. 

Gump & Co., A. W., Dayton, O. 

Waltham Watch Tool Co., Spring- 
field. Mass. 


Lathes, Wood 
American Machinery Co., 
Rapids, Mich. 


Tool Co., Boston, 


Grand 


Letters, Pattern 
Butler, A. G., N. Y. City. 
Levels 

Starrett Co., L. 


Lockers, Clothes 

Merritt & Co., Philadelphia, Pa. 

Narragansett Mach. Co., Provi- 
dence, R. I 

Locomotives, Shop 

Hunt Co., C. W., West New Brigh 
ton, N. Y. 


S., Athol, Mass. 


Lubricants 

Besly & Co., Chas. H., Chicago, Ill. 

Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Lubricators 

Besly & Co., Chas. H., Chicago, III. 

Bowen Mfg. Co., Auburn, N. Y. 

Crane Co., Chicago, Il. 

Lunkenheimer Co., Cincinnati, O. 


Machine Screws 
Atlantic Mach. screw Co., Boston, 


Mass. 

Worcester Mach. Screw Co., Wor- 
cester, Mass. 

Mathinery Builders, Special 

American Fdry. & Mach. Co., 
Hanover, Pa. 

Blanchard Mach. Co., The, Bos- 


ton, Mass. 
Gardam & Son, Wm., New York. 
National Mchry. Co., Tiffin, O. 
Pratt & Whitney Co., Hartford, 
Conn. 
Simonds Mfg. Co., Pittsburgh, Pa. 


Machinists’ Small Tools 

Besly & Co., Chas. H., Chicago, Ill. 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., 
land, O. 
Ilammacher, 
New York. 
McCrosky & Huber, Cincinnati, O. 
Vatterson, Gottfried & Hunter, 


Cleve- 


Schlemmer & Co., 


Ltd., New ork. 
Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 


Slocomb & Co., J. T., Provi., R. I. 


Starrett Co., L. S., Athol, Mass. 

Mandrels, Expanding 

Nicholson & Son, W. H., Wilkes- 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve- 


land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


x, 2. 
Standard Tool Co., Cleveland, O. 


Micremeter Calipers 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

— & Co., J. T., Providence, 
t 


Starrett Co., L. S., Athol, Mass. 
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Measuring Machines 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
i. J. 


Milling Attachments 

Brown & Sharpe Mfg. Co., 
dence, . 

The Adams Co. Dubuque, Iowa. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Kempsmith Mfg. Co., 
Wis. 

Oesterlein Mach. 


Milling Machines, Bench 

Faneuil Watch Tool Co., 
Mass. 

Hill, Clarke & Co., Boston, Mass. 

Waltham Watch Tool Co., Spring- 
field, Mass. 


Milling Machines, Nerizontal 
Adams Co., Dubuque, Iowa. 
Beaman & Smith Co., Prov., R. I. 
Bement, Miles & Co., New York. 
Franklin Mach. Wks., Phila., Pa. 
Hendey Mach. Co., Torrington, Ct. 


lrovi- 


Milwaukee, 


Co., Cincin., O. 


Boston, 


Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 
Newton Mach. Tool Wks., Phila- 


delphia, Pa. 
Niles Tool Works Co., New York. 
’ratt & Whitney Co., Hartford, 
Conn. 


Milling Machines, Plain 

American Tool Wks. Co., Cin., O. 

Aurora Tool Wks., Aurora, Ind 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Vrovi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct: 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Le Blond Mach. i te 
Cincinnati, O. 

McCabe, J. J., New York. 

Oesterlein Macn. Co., Cincin., O. 

Owen Mach. Tool Co., Springtield, 
Ohio. 

Prentiss Tool & Supply Co., New 


Tool Co., 


York. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Portable 
Underwood & Co., H. B., 
delphia, Pa. 


Phila- 


Milling Machines, Universal 
American Tool Wks. Co., Cin., O. 
Aurora Tool Wks... Aurora, Ind 
Bement, Miles & Co., New York. 
Brown & Sharpe Mfg. Co., lrovi- 

dence, Rh. I. 

Cincinnati Milling Mach. Co., 

cinnati, O. 

Garvin Mach. Co., New York. 
Hendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Blond Mach. 
Cincinnati, O. 
McCabe, J. J., New York. 

Niles Tool Works Co., New York. 
Oesterlein Mach. Co., Cincin., O. 
Owen Mach. Tool Co., Springfield, 

Ohio. 

Prentiss Tool & Supply Co., 

York. 

Waltham Watch Tool Co., 
field, Mass. 


Cin 


Le Tool Co., R. K., 


New 


Spring 


Milling Machines, Vertical 

Bement, Miles & Co., New 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Garvin Mach. Co., New York. 


York. 
Provi- 


Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 


Owen Mach. Tool Co., Springtield 
Ohio 

Pratt & Whitney Co., Hartford, 
Conn 


Quint, A. D., Hartford, Conn. 

Milling Tools, Adjustable 

Geometric Drill New 
Conn. 

Rogers, Boat, Gage & Drill Wks., 
John M., Gloucester City, N. J. 


Molding Machines 
The Adams Co., Dubuque, Iowa. 
American Foundry & Mach. Co., 
Ilanover, Da. 
Tabor Mfg. Co. 


Co., llaven, 


Philadelphia, Pa 
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Metors, Electric 

Akron Elec. Mfg. Co., Akron, O. | 
C & C Electric Co., New York. | 
Crocker-Wheeler Co., Ampere, N. J 


Eck Dynamo & Motor Wks., Belle- | 
ville, N. J. 

General Electric Co., New York 

Jantz & Leist Elec. Co., Cin., O. 


Northern Elec. Mfg. Co., Madison, 
Wis. 

Robbins & Myers Co., Springtield, 
Ohio. 

Sprague Electric Co., New York 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, Ill 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa 

Nail Machinery Wire 

National Machy. Co., 

Name Plates 

Franklin Mfg. Co., 

Nut Tappers 

See Bolt and Nut Machinery. 

Wallace Supply Co., Chicago, II! 

Oil Cups and Covers 

Besly & Co., Chas. H., Chicago,IIl 

towen Mfg. Co., Auburn, N. \Y 

Crane Co., Chicago, Il. 

Lunkenheimer Co., Cincinnati, O 

The Winkley Co., Hartford, Conn 

Oils 

Resly & Co., Chas. H., Chicago, Ill. 

Houghton & Co., E. F., Philadel 
phia, Pa. 

Packing, Steam Joint 

Jenkins Bros., New York. 


riftin, O 


Syracuse, N. ¥ 


Pans, Shop 
Kilbourne & Jacobs Mfg. Co., Co 
lumbus, O. 


Patents 

Baldwin, Davidson &«& Wight, 
Washington, Lb. C. 

Straley, Hasbrouck & Schioeder, 


New York. 
Pattern Shop Machinery 
American Machinery Co., 
Rapids, Mich. 
Laker Bros., Toledo, O 
Fay & Scott, Dexter, Me 
Prentiss Tool & Supply Co., 
York. 
Patterns, Metal 
Great Eastern 
New York. 
Patterns, Wood 
Gobeille Pattern Co., Cleveland, O 


Grand 


New 


Metal Pattern Co 


Phosphor Bronze 

Phosphor 
Philadelphia, 

Pipe and Fittings 

Crane Co., Chicago, Il. 

Pipe Cutting and Threading 
Machines 

Curtis & Curtis Co., 
Conn. 

Merrell Mfg. Co., Toledo, O 

Saunders’ Sons, D., Yonkers, N. ¥ 


Bronze Smelting Co 


Bridgeport, 


Wells Bros. Co., Greenfield, Mass 
Pipe Fitters’ Tools 
Cleveland Twist Drill Co., Cleve 


land, O. 
Saunders’ Sons D., 
Standard Tool Co., 


Planer, Jack 


Yonkers, N. Y 
Cleveland, O 


Armstrong Bros. Tool Co., Chi 
cago, Ill 

Planers 

American Tool Wks. Co., Cin., O. 
Belmer Mach. Tool Co., Cin., O 

Bement, Miles & Co., New York 

Betts Mach. Co., Wilmington, Del 
Cincinnati Planer Co., Cincin., © 
Detrick & Harvey Mch. Co., Balti 


more, Md. 
Flather Planer Co., Mark, Nashua, 


Garvin Mach. Co., New York 

Gray Co., G. A., Cincinnati, O 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct 

Hill, Clarke & Co., Boston, Mass 

McCabe, J. J., New York 

Niles Tool Works Co., New York 


New Haven Mfg. Co., New Llaven, 
Conn. 
Pond Mach. Tool Co., New York. 


Prentiss Tool & Supply Co., New 
York. 
Sellers & Co., Wm., Vhila., Pa 


Whitcomb Worcester, 
Mass. 


Woodward & 


Mfg. Co., 


Powell Planer Co., 


Mass. 





Worcester, 


1471 
Planers, Rotary 
Bement, Miles & Co., New York 
Cleveland Punch & Shear Works 
Cleveland, O 
Franklin Mach. Wks., Vhila., la 
Newton Mech. Tool Works, Phila 
delphia, Pa 
Pond Mach. Too! Co., New York 
Presses, Hand 
Elmes kngr. Wks Chas. 1 


Presses, Hydraulic 
Bement, Miles & Co New York 
Kimes lkeng Wks Chas. F ( 
cago, | 
Watson-Stillman Co., New York 
Presses, Power 
Automatic Mach. Co., 
Conn 
fethlehem ldry 
tfethlehem, Va 
Bliss Co., Kk. W.., 
Dill Mach. Co., T. ¢ 
Mossberg & Granville 
Providence, R. I 


Bridgeport, 
& Mech. Co., So 
brooklyn, N. ¥ 


Vhila., Pa 
Mfg. Co 


Perkins Mach. Co., Boston, Mass 

Prentiss Tool & Supply Co., New 
York. 

Poledo Machine & Tool Co., To 
ledo, ©) 

Profilers 

Garvin Mach. Co., New York 

Pratt & Whitney Co., Hartford 


Conn 


Pulley Turning and Boring Machines 


American Tool Wks. Co., Cin., 0 

Harrington, Son & Co., Edwin, 
Philadelphia, Da 

New Haven Mfg. Co., New Haven 
Conn 

Niles Tool Works Co., New York 

Pulleys 

American Pulley Co., Vhila I's 

Caldwell & Son Co., H. W., Chi 
eago, Ill 

Cresson Co., Geo. V., Vhila., Da 

Poole & Son Co., Robt., Balti 
more, Md. 

Reeves Pulley Co., Columbus, Ind 


Pulleys, Frictien Cone 


Evans Friction Cone Co., Boston, 


Mass 
Pumps, Hydraulic 
Elmes Engr. Wks., Chas. | «) 
cago, Ill 
Watson-Stillman Co., New York. 
Punches, Hydraulic 
Bement, Miles & Co., New York 
Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 
Watson-Stillman Co., New York. 


Punches, Power 


Bliss Co., E. W., Brooklyn, N. Y 


Bremer Mach. & Tool Co., Kala- 
mazoo, Mich 
Buffalo Forge Co., Buffalo, N. Y. 


Cleveland Punch & Shear Wks., 


Cleveland, O 


Hlilles & Jones Co., Wilmington, 


Del 

Long & Allstatter Co., Hamilton, 
Ohio 

Reade Mchry Co., Cleveland, O 

Racks, Cut 

Fellows Gear Shaper Co., Spring 
field, Vt 


Pittsburgh, 
Pittsburgh, 


Nuttall Co., 
Simonds Mfg 
Rack Cutting Machines 
Fellows Gear Shaper Co., 
field, Vt 
Blond Mach 
Cincinnati, © 


R. D., 
Co., 


Da. 
l’a 


Spring 


Tool Co., R. h., 


Le 


Reed Co., F. E., Worcester, Mass. 

Reamers 

Cleveland Twist Drill Co., Cleve 
land, 0 

Clough, R. M., Tolland, Conn 


McCrosky & Huber, Cincinnati, 0. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
x. J 


Cleveland, O 
Mass 


Standard Tool Co., 
Wells Bros. Co., Greentield, 
Reaming Stands 

Flather Planer Co., Mark, Nashua, 

N, 

Riveters, Hydraulic 
Bement, Miles & Co., 
Watson-Stillman Co., 


New 
New 


York 
York 
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Riveters, Pneumatic 

Bement, Miles & Co., New York. 

Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Philadelphia Pneumatic Tool Co., 
Philadelphia, Pa. 

Q. & C. Co., Chicago, III. 

Standard Ry. Equip. Co., St. 
Louis, Mo. 

Riveting Machines 

jement, Miles & Co., New York. 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Chambersburg Engr. Co., Cham- 
bersburg, Va. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Reds and Straps, Connecting, 

Cooke Machinery Co., New York. 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 


Roller and Ball Bearings 


Ball Bearing Co., Philadel., Pa. 
Iroquois Mach. Co., Providence, 
R 


Mossberg & Granville Mfg. Co., 
Providence, RK. I. 

Rolling Mill Machinery 

Cleveland Punch & Shear Wks. Co., 
Cleveland, O. 

Diamond Drill & Mch. Co., Birds- 
boro, Pa. 

Dill Mach. Co. T. C., Phila., Pa. 

Hilles & Jones Co., Wilmington, 
Del. 

Iroquois Mach. Co., Providence, 
B.-L 

Mossberg & Granville Mfg. Co., 
Providence, a. I. 

Pratt & Whitney Co., Hartford, 
Conn. 


Safety Valves, Pop 

Crane Co., Chicago, Ill. 

Crosby Steam uage & Valve Co., 
Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 


Sawing Machines, Metal 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reade Mchry. vo., Cleveland, O. 


Sawing Machines, Wood 

American Machinery Co., 
Rapids, Mich. 

Schools, Correspondence 

Amer. School of Correspondence, 
toston, Mass. 

Consolidated Schools, N. Y. City. 

International ¢ orton Ba Schools, 
Scranton, Pa. 


Screw Machines, Automatic 

Brown & Sharpe Mfg. Co., Provi- 
dence, KR. I. 

Clevels ind Automatic Mach. Co., 
Cleveland, Ohio. 

Dreses Mach. ‘ool Co.. Cinein., 0. 

Windsor Mach. Co., Windsor, Vt. 


Screw Machines, Hand 

Brown & Sharpe Mfg. Co., Provl- 
dence, R. 

Cleveland Automatic Mach. Co., 
Cleveland, 0. 

Garvin Mach. Co., New York. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Pearson Mach. Vo., Chicago, Ill. 

Potter & Johnston Mach. Co., 
Pawtucket, R. 1. 

Pratt & Whitney Co., 
Conn. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 

Screw Machinery, Wood and Lag 

Baker LBros., Toledo, Ohio. 

Cook Co., Asa 8., Hartford, Conn. 

Screw Plates 

Besly & Co., Chas. H., Chicago, Il. 

Carpenter Tap & Die Co., J. M., 

I 


Pawtucket, R. I. 
Card Mfg. Co., 8S. W., Mansfield, 


Grand 


Hartford, 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Separators, Magnetic 
Sawyer, Ezra, Worcester, Mass. 
Shafts, Crank 


Standard Connecting Rod _ Co., 
Seaver Falls, Pa. 
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Second Hand Machinery 

Affleck, Geo. E., New York. 

Baird Machy. Co., U., Pittsburgh, 
Pa. 

Bowler & Co., Geo. H., Cleveland, 
Ohio. 

Carlin Mchry. & Supply Co., Al- 
legheny, Pa. 

Dawson, John H., Chicago, III. 

Fairbanks Co., Philadelphia, Pa. 

Garvin Mch. Co., New York. 

Gump & Co., A. W., Dayton, O. 

Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Mchry Co., 
Chicago, III. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 

Wormer Machy. Co., C. C., Detroit, 
Mich. 

Shapers 

American ‘Tool Wks. Co., Cin., O. 

Barker & Co., Wm., Cincin., O. 

Bement, Miles & Co., New York. 

Cincinnati Shaper Co., Cincin., O. 

Flather Planer Co., Mark, Nashua, 
.. H 


Garvin Mach. Co., New York. 
Hendey Mach. Co., Torrington, Ct. 
Gould & Eberhardt, Newark, N. J. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Xenia, Ohio. 
New Haven Mfg. Co., New Haven, 


Niles Tool Works Co., New York. 

Perkins Mach. Co., Boston, Mass. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Smith & Mills, Cincinnati, O. 

Steptoe & Co., Joun, Cincinnati, O. 

Shears, Power 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 

Buffalo Forge Co., Buffalo, N. Y. 

Cleveland Punch & Shear Works, 
Cleveland, O. 

Hilles & Jones Co., Wilmington, 
Del. 

Long & Allstatter Co., Hamilton, 
Ohio. 

National Mchry. Co., Tiffin, O. 

Perkins Mach. Co., Boston, Mass. 

Reade Mehry. Co., Cleveland, ©. 

Toledo Machine & Tool Co., To 
ledo, O. 

Shears, Rotary 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Detrick & Hlarvey Mach. Co., Bal- 
timore, Md. 

Slide Rests 

Reed Co., F. E., 

Slotters 

Baker Bros., Toledo, Ohio. 

Bement, Miles & Co., New York. 

Betts Mach. Wks., Wilmington, 
Del. 

Dill Mach. Co., T. C., Phila., Pa. 

Franklin Mach. Wks., Phila., Pa. 

Garvin Mach. Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 

Speed Limit System 

Consolidated Engine Stop Co., 
New York. 

Spike Machines 

National Machy. Co., Tiffin, O. 

Sprocket Chains 

Sec Driving Chains. 

Stampings, Sheet Steel 

Federal suifg. Co., Cleveland, O. 

Stamps, Letters and Figures 

Schwerdtle Stamp Co., Bridge- 
port, Conn. 

Steel, Machinery 

Boker & Co., Hermann, New York. 

International Steel & Mchry. Co., 
New York. 

Patriarche & Bell, New York. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Tool 

Boker & Co., Hermann, New York. 

International Steel & Mach. Co., 
New York. 

Patriarche & Bell, New York. 


Worcester, Mass. 





Straightener, Hydraulic 

Bement, Miles & Co., New York. 

Watson-Stillman, Co., New York. 

Straightener, Screw 

Towsley Mfg. Co., J. T., Cin., O. 

Swaging Machines 

Excelsior Needle Co., 
Conn. 

Iroquois Mach. Co., Provi., R. I. 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Switchboards 

C & C Electric Co., New York. 

Triumph Elec. Co., Cincinnati, O. 


Torrington, 


Tapping Machines and Attachments 


Baker Bros., Toledo, O. 

The Beaman & Smith Co., Provi- 
dence, R. 

Bickford Mach. Tool Co., Cin., 

Cincinnati Mach. Tool Co., Gin, 
cinnati, O. 

Errington, F. A., N. Y. City. 

Fosdick Mach. Tool Co., Cin., O 

Garvin Mach. Co., New York. 

Geometric Drill Co., New Haven, 
Conn. 

National Mchry. Co., Tiffin, O. 

Pratt & Whitney Co., Hartford, 


Conn. 
Quint, A. D., Hartford, Conn. 
Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 


Taps, Collapsing 


Geometric Drill Co., New Haven, 
Conn. 


Taps and Dies 

Besly & Co., Chas. H., Chicago, III. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter i | ° Die Co., J. M., 
Pawtucket, 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Crane Co., Chicago, III. 

Hammacher, Schlemmer & Co., 
New York. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

National Mchry. Co., Tiffin, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Standard Tool Co., Cleveland, O. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Winter Bros. Co., Wrentham, 
Mass. 


Telephone System 


Clarke Auto. Telephone Switch 
Board Co., Providence, R. I. 


Thread Cutting Tools 

Besly & Co., Chas. H., Chicago, III. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rivett-Dock Co., 

Tool Holders 

Armstrong Bros. Tool Co., Chi 
cago, ; 

McCrosky & Huber, Cincinnati, O. 


Boston, Mass. 


Tools 
See Machinists’ Small Tools. 


Transmission Machinery 

American Pulley Co., Phila., Da. 

Caldwell & Son Co., H. W., Chi- 
eago, Il. 

Cresson & Co., Geo. V., Phila., Pa. 

Link-Belt Engineering Co., Phila 
delphia, Pa. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Reeves Pulley Co., Columbus, Ind. 


Traps, Steam 
Houghton & Co., E. F., Philadel 
phia, Pa. 


Trimmers, Wood 

Amer. Mchry. Co., Grand Rapids, 
Mich. 

Washburn Shops, 
Mass. 


Trolleys and Tramways 

Brown Hoisting Machy. Co., N. Y. 
City. 

Harrington, Son & Co. 
Philadelphia, Pa. 

Hunt Co., C. W., West New Brigh 
ton, N. Y. 

Link Belt Engineering Co., Phila- 
delphia, Pa. 

Maris Bros., Vhiladelphia. Pa. 

Moyer & Co., J. W., Philadel., Pa 


Worcester, 


Edwin, 


Turrets, Carriage 
Fay & Scott, Dexter, Me. 








Turret Machines 
Automatic Mach. Co., Greenfield, 


Mass. 

Bradford Mach. Tool Co., Cincin- 
nati, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Bullard Mach. Tool Co., 
port, Conn. 

Cleveland Mach. Screw Co., Cleve- 
land, 

Dreses Mach. Tool Co., Cincin., O. 

Flather & Co., Nashua, N. H. 

Foster, Walter H., New York. 

Garvin Mach. Lo., New York. 

Gisholt Mch. Co., Madison, Wis. 

Hill, Clarke & Co., Boston, Mass. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Le Blond 7 Tet Co., B: &., 
Cincinnati, 

Lodge & Shipley Mach. Tool Co., 
Cincinnati, 

Niles Tool Works Co., New York. 

Pearson Mach. Co., Chicago, III. 

Potter & Johnston Mach. Co., 
Pawtucket, K. I. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 


Twist Drills 
Cleveland Twist Drill Co., Cleve- 


Bridge- 


land, O. 
Etna Mfg. Co., New York. 
Hammacher, Schlemmer & Co., 
New York. 


Morse Twist Drill & M. Co., New 
Bedford, Mass. 

Standard Tool Co., Cleveland,,O 

Unions, Brass 

Nolte Brass Co., Springfield, O. 

Universal Joints 

Baush Machine i'o0ol Co., Spring 
field, Mass. 

Valves 

See Steam Fittings. 

Vises, Drill 

Graham Mfg. Co., Provi.. R. I. 

Hollands Mfg. Co., Erie, Pa. 

Jacobson Mach. Mfg. Co., Warren, 
Pa. 


Vises, Metal Workers’ 

Hammacher, Schlemmer & Co., 
New York. 

Jacobson Mach. Mfg. Co., Warren, 
Pa 


Parker Co., Chas., Meriden, Conn. 

Prentiss Vise Co., New York 

Walworth Mfg. Co., Boston, Mass. 

Vises, Pipe 

Curtis & Curtis Co., 
Conn. 

Prentiss Vise Co., New York 

Saunders’ Sons, L., Yonkers, N. \ 

Walworth Mfg. Co., Boston, Mass 

Vises, Planer and Shaper 

Cincinnati Planer Co., Cincin., O. 

Hendey Mach. Co., Torrington, Ct. 

Pratt & Whitney Co., Hartford, 
Conn. 

Vises, Wood Workers’ 


Hammacher, Schlemmer & Co., 


Bridgeport, 


New York. 
Wyman & Gordon, Worcester, 
Mass. 


Washer Machines 

National Machy. Co., Tiffin, O. 

Welding, Electric 

Standard Welding Co., Cleveland, 
Ohio. 

Welding Machines 

Long & Allstatter Co., 
Ohio 

Wire-Drawing Machinery 

Iroquois Mach. Co., Provi., R. I. 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Wire-Forming Machinery 

Automatic Mach. Co., Bridgeport, 
Conn. 

Wood Working Machinery 

American Machinery Co., 
Rapids, Mich. 

Worm Hobbing [Machines 

Pratt & Whitney Co., 
Conn. 

Worm Milling Machines 

Cleveland Automatic Mach. Co., 
Cleveland, O 

Pratt & Whitney Co., 
Conn. 

Wrenches 

Coes Wrench Co., Worcester, Mass. 

Wreaches, Drep Forged 

Billings & Spencer Co., Hartford, 
Conn. 


Ilamilton, 


Grand 


Hartford, 


Hartford, 
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The New “ Western ’’ Radial Drill. 
The accompanying half-tone illustrates 


11 
| 


radial drill which has 
been brought out by Hill, Clarke & Co., of 
Boston and Chicago. 


The drive of the spindle is unusually 


a new universal 


direct and is applied to the lower end of 


the spindle at its largest diameter and 
near the work, thus largely reducing the 


spring of the spindle. The variation of 


speed will be seen to be by a Reeves vari- 


able speed countershaft, which is operated 


by a crank, and gives the entire range of 


speeds in four or five seconds, and the 
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speed 


back of the 


motor attached to a boss on the 
column 

Four automatic feeds are provided, three 
of which are those recommended by twist 


drill 


fast 


makers, while the fourth is 
for 


ment ¢ 


extra 
The adjust 
the 


boring or 
f these 
push pin at the 


reaming 


speeds is sliding 


by 
left of the upper 


feed gear case on the head 
] 


pin pushed in its full depth, the power 
feeds are disengaged and the hand feed 
becomes available 

The column casting is circular in section 
and double at the top. It swings com 





RN 





| 














THE WESTERN UNIVERSAL RADIAL DRILI 
change of speed may obviously be made _ pletely around the circle and is supported 
with the machine in motion as well as at on anti-friction bearings at both top and 
rest, It is, in fact, so convenient as to bottom. The hand lever at the base clamps 
permit slowing down while drilling the column with sufficient firmress for 


through the scale of a casting and speed 
ing up again when the scale is passed, The 
drive from the countershaft is by a vertical 
shaft fitted 
universal joints, to obviate the necessity 


which, however, is with two 
for extreme accuracy in alinement. When 
the machine is to be electrically driven the 
countershaft is mounted in a cradle at the 
top of the column and belted to a constant 


vertical drilling, while, an additional 


as 
security in horizontal or angular drilling, 
a number of bolts are provided in addition. 

A test of the of 


was recently made in the factory, the ma- 


stiffness the machine 
size. 
drilled 
were then 
twist drill 


chine used being one of the five-foot 
A 14-inch hole 


in a block of steel and the tests 


leading was first 


conducted with a 2 7-16 inch 
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following tl inch drill. With the dril 

rest and not touching the we the 
distance between the base an the oute 


s measured, With the 


middle of the 


end of the arm wa 
arm and at 
work, the distance was measured again 


With a 


0063 inch per turn, the 


turn h. o1 


ns per inch, « 


thi 


feed of 
vement of 
end of the arm was found to be .o13 inch 
With a speed ot 
0125 inch per turn, the 
Vhe 


the sum of the gi 


incl ol 


turns per 
ment was 


of 


and 


move 


037 inch movements were, 


course, in arm 


ve 


he joints between 


} 
coiumn Ss 


rm, between arm and col 
and 
ice Of operation 
half-tone, all 


within reach of the 


CaTriage alt 


umn and between column bas 


is obvious 


The conveniet 


from the levers and hand 


wheels being operator 


Che ra 


controlled 


without changing his position 


ing and lowering of th: arm are 


by the same lever that operates the tapping 
attachment. The swiveling of the arm and 
drill The bal 
ancing of the spindle is especially neat 
The 


which meshes with hand feed pinion upon 


carriage is by a wrench 


counterweight has a rack cut upon it 


the opposite side from that engaging the 
spindle quill The balance is obviously 
perfect, regardless of the inclination of 
the spindl 


Metric System in Great Britain. 
H 
August 30, 


the 


Consul-General Clay Evans sends 


from London, 1902, a 


from the Decimal 


or ¢« 


etary of 


secr 


ciation, showing the progress 
system of weights 


The 


o have the metri 


measures ado 


ted in England 
says: 

my knowledge that there 
the 


‘It has come to 
able 
adoption of the metric weights and meas 
United States of America 


in mind I a 


is a consider feeling in favor of 


ures in the and 


with this a sure that will 
be 


prospect of this country adopting metri 


you 


interested in information regarding the 


weights and measures also 


‘| therefore venture to lay before you 
the following information There are 290 
members of the present House of Com 
mons so thoroughly in accord with our 
aims that they have given me authority 
to publish their names as supporters. If 
we add to this the number of members 


of Parliament who would be influenced by 
a debate 


in 


in the House of Commons to vote 
convinced that we 


a bill 


five weeks, nm 


our favor, we are 


are now strong enough to carry 
“During the last fe 


i@SsS than Sixty city 


ur or 
town and county coun 
the effect 
that it is desirable that the reform should 
he 


education 


cils have solutions to 


passed re 


made in the interest of commerce and 


“One of the most definite results—in fact, 
I think I may say, the most definite result 

of the conference of the colonial pri 
miers was the passing of a resolution in 


adoption of the metric weigats 


the 


favor of the 


and measures throughout British Em 


pire This will have a most important 
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result, and will render certain the early 
passing of a bill to give effect to those 
views. 


“All the 
country, nearly all the school boards, the 


chambers of commerce in this 


trades unions, and a great number of so- 
cieties of various kinds have for a long 
time been active supporters of my associa 
t10n. 

“The attitude of our Premier 
gathered from some remarks he made to 


may be 


the deputation which waited upon him in 
rogard to this question in 1895. He said: 

“Tf | may express my own opinion upon 
the merits of the 
doubt whatever that the judgment of the 
whole civilized world, not excluding the 
still the 
quated systems under which we suffer, has 


case, there can be no 


countries which adhere to antl 


long decided that the metric system is the 


only rational system.’ ” 





A King-Riedler Air Compressor of 1,000 Horse- 
Power. 


The accompanying illustrations show a 


notable air compressor of which several 
have been furnished by the Fraser and 
Chalmers Chicago branch of the Allis- 


Chalmers Company to mines in South Af 
rica and elsewhere 

In point of magnitude an engine of 1,000 
horse-power is, of course, no longer no 
table, but air compressor of that size 
is still noteworthy and will undoubtedly 


an 


so remain for several years to come. This 
machine has, however, other features be 
sides mere size to lend interest to it. Of 


these the chief the King triangular 
connecting rod construction of the engine 
the of air 
features that 


are 


proper and Riedler system 


valves It is from these 
the compressor takes its type name. 

Fig. 1 is a side view of one side of the 
machine—the complete compressor includ 
ing two such sides, one at each end of the 
crankshaft with a tlywheel between them 
The high- and 
both of 


which are jacketed, are located respective 


Fig 2 is a side elevation. 


low-pressure steam cylinders, 
ly at a and b, the reheating intermediate 


The 


and low-pressure air cylinders are 


receiver being between them at c. 
high 
immediately above at d and ec. The crank 
shaft is at f, and it will be noticed at once 
that the steam cylinders are remarkably 
low—so low, in fict,that there is only room 
erough below them for the crank to turn 
in. This feature is the direct outgrowth 
of the King triangular connecting rod, and 
is, in fact, the chief point of advantage 
It is especiaily 


A vertical 


of the King construction. 
valuable in an air compressor. 
engine of the usual type is at best a lofty 
structure, but if air cylinders with inter 
mediate distance pieces are to be mounted 
on top of the steam cylinders, the hight Le 
So effective is 
this 
in the case of the present ma- 


comes fairly formidable 


the King construction in reducing 
hight that, 
chine, the ratio of length to diameter of 


1; ry ater t} ‘ ‘. 
cylinder is even greater than in many hori- 


steam cylinders are 


yntal lhe 


cngiies 


AMERICAN MACHINIST 
22 and 44x60 and the air cylinders 28 and 
44x60 inches. 
Examining Fig. 2, 
be seen to be fitted to cross-heads at g 
and h, short connecting rods gi and hj 
connecting the cross-heads to the triangu- 


the piston rods will 


lar connecting rod 1jk, which, at the end 
k, connects with and the crank. 
A bridle link 1m constrains the motion of 
connecting rod and the 
A photographic view of the 


drives 
the completes 
mechanism. 
connecting rod is given in Fig. 3. 

The relative of 
crankshaft are of course entirely different 
with this linkage from what they ar« 


motions pistons and 


with 
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valves have separate eccentrics. The ec- 
centric is used for the reason that it 
always is—to obtain a short throw from 


a large shaft—and, as in the usual case, 


the size of the eccentric somewhat ob 
scures the motion which it gives. Fig. 4 
shows the construction of the eccentric 


and strap, the mechanism being, so far as 
movements are concerned, a reduction to 

The center 
to the 


scale of the crank mechanism. 
of the corresponding 
crank-pin center, is at a; the eccentric-rod 


eccentric, 


pins corresponding to the connecting-rod 
and the bridle link pin is 
link is at n, Fig. 2. The 


pins are at be, 
at d The bridle 








it on ay ig le 5, 
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FIG. I. SIDE VIEW OF VERTICAI 


the usual construction. Because of this 
difference the usual eccentric construction 
as a means of operating the valves would 
fail. Were the motion 
back to the valves in this 


would find the pistons moving by an en- 


entirely carried 


manner they 
tirely inappropriate law and the movement 
of pistons and valves would not harmonize 
at all. 
The 
motion 


driven by a 
the 


therefore 
that 


valves are 


similar to with which 
crank is driven, and, moreover, as the two 
pistons are connected to one crank, so the 
valves for both cylinders are driven by one 


eccentric 


although the steam and exhaust 


KING-RIEDLER AIR COMPRESSOR. 


1 much longer 


eccentric rods are of course 

than the corresponding connecting rods 
and the motion of the valves is thus slight- 
ly modified from that of the pistons. ‘This 


modification is, however, present in all 
engines and is much smaller with this con 
struction than with the one commonly 
used. The the 


rods is so slight that the modification is, 


vibration of short main 
in fact, microscopic, 

The for reflecting the cran! 
motion to a 
motion exists also in the indicator motion, 


necessity 
reduced scale for the valv 


which is shown in Fig. 5, from which it 
ll combined in a very neat 


will be seen to be 
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way with the centrifugal crank-pin oiler. 
A light hollow return drives a 
hollow shaft b supported by the stand c, 
the oil 


crank a 
on which is mounted the oil cup 
finding its way to the center of the shaft 
Shaft b has a 
which 


through suitable openings. 
crank d on its outer 
the bridle link being 


short side 
drives a triangle eee, 
at f. The indicator cords gh are attached 
as shown. 

The general appearance of the external 
The Ried- 


the 


valve gear is shown in Fig. 6. 
ler valves form a system of which 
Fraser and Chalmers works have made a 
specialty for several years—applying thent 
to both pumping and air-compressing en 
gines.* 

The special feature of this system of 
valves is that while they are closed posi- 
tively by mechanism they are opened by 
the air or water, as the case may be. A 
moving lever closes the valve, which is of 
the poppet type, at the end of the stroke, 
and then, before the time for the valv 
to open arrives again, the lever withdraws 
and leaves the valve free to open when 
The action 
and 


ever the conditions require it. 
is the with both suction 
charge valve, and much of the mechanism 
Both sets of valves 


same dis 
is common to both. 
require closing at the same moment—at 
the extreme end of the stroke—and since 
that that 
same movement is obviously as appropriate 


is all the mechanism does, the 
to one as to the other. 

Fig. 7 is a plan section of the air cylin 
ders, the section being taken through the 
upper valve chest. At aa are the suction 
valves and at b b the delivery valves, while 
c, d, c, d are the rockshafts and e, f, ¢, f 
the levers attached thereto which close the 
valves. Fig. 8 is a longitudinal section of 
the upper end of the low-pressure air cy] 
inder and its valves, the surrounding cas 
ing being broken away. The valves will be 
seen to be double seated, the direction of 
the air currents being shown by the ar 
The manner in which the levers ab 
the apparent 

At cd are air gag or choke 
pots, the office of which is to prevent any 
rebound of the valves from the stops which 
limit their opening when the compressor 


TrOWS. 


act to close valves will be 


on inspection. 


is running at high speed. The valves of 
the high-pressure cylinder are similar to 
those of the low except that they are 
single seated. 

Fig. 9 shows the method of operating the 
rockshafts 


plate a is driven from the eccentric motion 


valve and levers. <A _ wrist 
through the pin b. The wrist-plate carries 
cd the ends of the 
stroke to reciprocate the sliding piece e 
vertically through a short range of moticn. 
Piece e carries pins ff, which, through 


cams which act at 


connecting rods gg, oscillate the crank 
arms Aji. The crank arms are in turn 
keyed to the rockshafts, which extend 


through stuffing-boxes to the interior of 


*A high-pressure hydraulic service pumping 
engine with this system of valves by the same 
builders, was described at pages 773 and 793, 
Vol. 21 
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the valve case and operate the valve levers 


ab, of Fig, 8 


of the sliding piece e 


Additional pins 17 on the 


upper ends operate 
in the same manner to control the move- 
ment of the valves at the upper end of the 


cylinder 





Echoes from the Oil Country. 
VARIOUS EXAMPLES—HOW HAVE YOU FOUND 
IT? 

We to hear unpleasant remarks 


when I Was a boy 


“Tack of all trad 


used 
about the chap that was 


and master of none,” 























ar 


> ; 
a Fe 


FIG. 3. 


and he was held up as a horrible example, 
often by those who were not even good 
“Jacks” at anything. 

While very few are likely to know it all 
about anything, a little outside knowledge 
about all sorts of things often helps right 
in the lines where you want to know the 
most. 

I understood (for I had 
by men who had worked for years at the 
that the trade I had starttd to 
learn was the poorest of all trades, that 


been told so 
business ) 


the men who wrote books treating on it 
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were mostly fellows that couldn't hold a 
job in any shop, that the company had to 
furnish all the tools except a couple of 
pairs of calipers (two-for’s) and a scale. 
and that the fellow who spent his money 
and got a lot of tools so that the company 
could the them 

“chump,” that thinking was the boss’s 
job and that it was well to let 
it all to do—it kept him 
folks too close, that the trade was 
that by the 


have advantage of was 


him have 
from watching 
some 
worse and 


worse, so 


geiting 


time I had my time served it would de 


THE KING TRIANGULAR CONNECTING ROD. 


While 


these things were drilled into me strongly 


worse than having been a laborer 


by some, there were men who had _ nice 
tool 
pay and read books and thought a 


goo 1 
little 


a while, and they had a way of 


tools and boxes and who got 
once in 
somehow getting the best jobs in the shops 
or often bossing jobs where they did not 
have to work. 
Once a friend 
taking a bossing job. 
pay than he was receiving, I encouraged 
him to take it if he thought he could do 


asked my advice about 


As it carried better 
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the work and please the owners, but I pockets and 


acded: “But don’t you think for a minute 


will have a soft snap. I have stood 


1 many a day with my hands in 


you 


aroun my 


3 
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FIG. 4 AND STRAP. 
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FIG. 5 
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INDICATOR 





done a thing but talk, He k ’ everal months 
than any man on afterward I met him and inquired 
SO the other asked, How do y 1 like | g boss by this 
I would: think it.” t 
| pay e i est thir ta ibout it i 
f ] look after. When 
e met 1 ifter m office “i 
How d 1 tc. fill the bill?” I 
sked 
1 hardly k \ l haven't ch 1 
m oft ve but that he encouragt 
nent I have dso fat lf I ox vthing 
st right they don’t waste yt telling 
7 1] } ) Ig ver 1f anvthing 
| 
St ciall Sa li tle oft 
a You don’t seem to have fattened up 
vy vet.”’ said I. “Do you ever get tired?” 
' Tired! I never knew what it was to 
\ oe red bef I get tired it wakes 
e up in the nig! It seems funny, tut 
\ ret tired ver d don’t seem to get 
ested e | ed t I didn’t used to 
ink a fellow Id ed without 
i 
l saw a few day g e fellow wl 
ised to tell m | erable trad 
He was looking tf \ d incidentally 
e told me that not what it 
sed to ( us nd la revs 
‘ doin t 4 j shops 
cel lv would « ‘ pend yeat 
cquiring that | | vledge and skill 
Some folks m lucky, else how 
did that \ I t m 
read book nd ) \ get to be the 
head of eng [ don 
hink there w the shop th 
cou dn't ] I ecket 
nd there w him H 
ever had goo m g up mi 
me’s latl { wing ff. or or 9 
on the boss 
Ber I 1 iT 
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was a helper, and a good one. Sam was 
altogether too solemn, so Ben undertook 
to wake him up. It wasn’t very hard to 
rig up a pail of dirty wash water over 
the door of the room where Sam worked 
and fix it in such a way that it would turn 
over when anyone opened the door, 

Sam was at the other end of the works 
just then, and his return was looked for 
with interest. The superintendent came 
in. “Ben, go into Sam’s room and get 
that valve that is on the bench and take 
it to the engineer; hurry up, now.” 

The eyes of the room were on Ben, also 
waiting. Jobs 
hero Ben 


was 
Like a 


the superintendent 
were not very plenty. 
marched up and opened the door and his 
claim to being a natural mechanic was 
justified. The lump caused by the pail 
may have caused his stupidity while the 
superintendent was trying to find out who 
put the pail there, for he certainly seemed 
Per- 
haps it has something to do with his still 
being a helper; anyhow, it’s hard to get 
an old dog to learn new tricks even with 
dirty water, and even if self-education does 


unable to say anything intelligible. 


have the name of going deep. 

Surely those two boys are interested in 
some profound being 
apprentices they feel somewhat justified in 
using company time and stock. Not wish- 
to they work at odd 
is busy at other 


investigation, and 


hindered, 
the 
some bosses are very unreasonable. 


be 


ing 
times when boss 
places ; 
They can’t be expected to do very much 
or very good work with their time taken 
up between their great project and watch 
By and by they get that 
squirt gun done, and not long after one 


ing the boss, 


of them gets a pretty severe shaking up 
from one of the men and the boys are 
minus their plaything. 

“Yes, I learned my trade in the same 
shop that John did, but the boss never 
gave me a shorv. There was just certain 
ores that got all the good work and the 
best machines.”’ 


Of 
let 


course! Of course! Foolish boss 


to such talent and willingness lie 


around unemployed. I wonder what that 
squirt gun cost? 

Dan was busy for quite a while with 
When he 
mysterious designs on the 


top of his tool box; then he began using 


something. he had a cut on, 


would draw 
paper, and finally he cut out some paper 
and pasteboard forms and would pin them 
down and watch them as he moved them 
in various 


ways. Just as solemn as an 


owl The boys left Dan alone. I dont 
know how many evenings it took him to 
make some sketches of his idea, and the 
company he worked for did not care to 
Their opinion of Dan was not 


to 


use it. 


them, and the 


for 
good 


lowered by his offer 


$300 another firm paid the idea 


would buy sever | pretty squirt 


guns 


He was a new boy and didn’t know 
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for 


the value of things and so came 
advice, 

“A fellow wants to sell these to me for 
a quarter. What do you think they cost?” 
And he held up a pair of loose-jointed, 
home-made calipers. 

“It is hard to tell exactly, but as they 
are made of steel forged from a large piece 
and seemed to have been used quite a bit, 
I would guess they cost the companies 
anywhere from $5 to $500, and they may 
have cost their owner much more, although 
are held 


reputation and opportunity very 


FIG. 0. CYLINDERS 


Out in the woods, 
with necessity driving, make tools of wire, 
lath, str 
that will help you out, but don’t do it in 


the shop unless you get results with your 


cheap by some men. 


nails, pins or anything else 


ings, 


are better or quicker than 
those the 
While those calipers cost a great deal, they 


makeshifts that 


1 
tools. 


obtained with regular 


are not worth anything. Really they are 


positively a minus quantity. Don’t take 


them as a gift. You might not have nerve 


enough to throw them away.” 


A man once worked near me that had 
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a well-filled tool chest of home-made tools. 
I never saw him do any work for himself 
noon hours or evenings, yet those tools 
represented many hours of hard work. I 
wonder which one really lost the most on 
them, the man or the company? 

Looking around among those who start- 
ed with me, I find that most of them re- 
ceived such pay as their efforts deserved. 
Why should the sullen “grouchy” fellow 
expect the men and the boss to go out of 
their way to do him a favor, or the shift- 


less, indifferent, careless one expect to 


Y 
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get nice, important work, or the one that 
had 
be sent out on repair work where he must 
do all the thinking for himself? 

Men apt 
along a pleasant, cheerful, willing boy who 
hand without 
“smart Aleck” 


to be shown every move expect to 


are somewhat more to help 


is ready to give them a 
grumbling than they are a 
and a “kicker.”” I guess most of us know 
these things and can see plainly why the 
other fellow doesn’t get along better. The 
one who expects to get something for noth- 


ing generally gets left W. Ospornt 
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Novel Shop Construction. 


The Wheeler & Wilson Company have 


found it necessary to enlarge their works, 
and the Sewing Machine Times gives us 
an interesting account of the manner of 


construction. The company’s property, of 
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About half this length 

the concrete walls and 

The is doing this by 
1 


day’s work, the uninterrupted 


Is now 


steel 


in progre 
frame being 
well up. company 
work of the 
d.partment being of first importance and 


in objection to any contractor’s undertak 
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ved Che 


ay of Portland cement, of 


were entirely rem: new walls are 
of the natural g1 


which the concrete is composed in propor 


tion of one to six of sand and gravel. The 
piers between the windows are 12 inches 
thick, the panels below the windows are 8 
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six blocks. is now so well covered that ex 


tensions of buildings must be upward, and 


the new structure, three stories high, is 
replacing a section of the one-story build- 
ing. 450 feet long, on Barnum avenue 
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[The second section will not be 


started till this is finished and occupied. 


sign. 


The manner of constructing the concrete 
walls is interesting though very simple. 
Window frames are set, a mold is placed 
the 


the concrete is poured into the mold. 


space between or below, and 
It 


ets in twenty-four hours and the mold is 


around 


removed. 





Smoke Abolition. 
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men, superintendents and managers should 
open their eyes and dispel their skepticism 
on the subject. Men engaged in operating 
factories as a rule look closely after the 
economical production of their wares, but 
do not regard their steam plants as ex 
perimental laboratories and are deeply 
tinged with doubt on the smoke question. 
Mr. 


tube boiler the leading boiler of this coun 


300th appears to think the water- 


try, in which he is in error. The standard 
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In a installation of four water- 


boilers in a large Chicago office build- 
-The Rookery—the boilers were set 


recent 
tube 
ing— 
with extension furnaces—that is,the grates 
were placed directly in front of the boilers 
and brick 
arch over the grates—the firing being done 


thus room was allowed for a 


by hand. Excellent results were produced 
and no smoke resulted, save while heating 
up a cold arch. However, as the water- 
tube fellows have the problem solved for 





























BY T. T. PARKER American boiler for stationary purposes is those who care to buy a non-smoking 
| have read with pleasure the vigorous the horizontal tubular type so common as_ water-tube, we can let them fight thei 
article of W. H. Booth on smoke sup- to require no description. Mr. Booth iscer- own battles. 
b 
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FIG. 9. AIR VALVE GEAR 
pression at page 11¢9. Being a boiler- tainly correct in saying the water-tube, as The boiler of the internally fired type 
man, I want to offer my thanks to Mr. ordinarily set, is a vile smoker. Fortunate is getting a following in this country, al 
Booth for his words. He calls a certain’ ly, we are on to this fact, and the chain though it is doubtful if it 


garden utensil a spade, and his article is 
full of the 
the war that is being waged on smoke in 
our |: 


assertiveness on subject. In 


irge cities, such words reaching fore- 


grate, with its brick arch over the fresh 
fired fuel 


shows excellent results as a non-smoker 
‘ 


and its proper air admission, 


and in fuel economy. 


will displace 


either the plain tt or the water-tube 


Experience has shown it to be a smoker, 


due, as Mr. Booth says, to the flue arches 


Xing relatively so much colder than the 
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heat required for combustion. It strikes 


me that an extension furnace will settle 
this trouble by completing combustion be- 
fore reaching the One 
party has proposed a fire-brick arch in the 
flues, but the experiment has not yet been 
tried. Dismissing then the water-tube 
and the internally fired boilers, let us 


take up the question of smoke in the hori- 


flue—not tubes. 


zontal tubular boilers. 

What is being done, what can be done, 
without too great cost and without sacri- 
ficing fuel economy to render this boiler 
a non-smoker? I beg to say right here 
that I neither buy nor sell boilers or fur 
naces, being an insurance boiler inspector 
indirectly 
In tne 


only, so I can speak without 
offering any wares to the public, 
first place, it is mecessary to secure the 
hearty co-operation of the fireman, for he 
can change a non-smoker into a smoker. 
We must get his pride aroused, get him 


to try to avoid smoking by alternately 
firing each door, as by light and frequent 
firing very much can be done by this 


method, though it is more active work for 


him. Assume we have, say, two boilers, 
6o”x 16’, the grate surface being ample but 
for the load 

are evaporating from 3 to 3% 
square foot of heating surface per 


hour. What 
the boiler into a non-smoker without buy 


not too much Assume we 
pounds for 
every 
now can be done to change 


ing any patented furnace? If we have 


sufficient room to can remove 
the front, set it forward, say, 6 feet, and 
build a fire-brick arch, as shown in Fig. 1, 
running just under the front boiler head 
back to the fire doors, placing the grates 
of course under this arch and providing 
for air the with 


openings that permit easy adjustment. The 


spare, we 


admission over grates 
brick arch should have a drop as it runs 
for 


flame to 


forward, say, I inch in a 5-foot run, 
the purpose of compelling the 
strike it fairly, The arch should be built 
of key brick and be set pointing lengthwis« 
to the grates, little mortar 
The curve of the arch should be all that 
given it, and note that dropping 
the arch will thus aid in giving clearance 
front head 


using very 


can be 


to the doors opening into the 


With such a 


firemen 


furnace it is clear that with 
is completed 


strike the 


decent combustion 


before the gases or the flames 


shell. Also note that a volume of cold 
air does not strike the shell and tubes 
during firing, as this furnace holds the 


temperatures very even—a valuable result 


Such furnaces have been in use for years, 


tanneries in particular using very larg: 


ones to burn wet tanbark (Any decent 


mason should be able to make it up 
] 


If we have not room to spare for the 


We can make 
and cut it 
Then 


above, there are other ways 
1 feet 
down to 8 inches above t 


the bridge wall 3 thick 


he gates 
on the top of the bridge wall we erect at 
walls two 


At this 


from 


equal distances from the side 


pieces each, say, 15 inches high 


level, cut into the side walls, and 


a side wall to a pier, and across them 
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place arches, as shown in Figs. 2 and 3. 
We may buy large special fire-brick in 
place of arches, brick 24x5x10 inches, and 
use them, but the arches do as well. I 
should advise that these arches be 3 feet 


long, thus giving better results in longer 
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. 
8 inches to 2 


by lifting the boiler, say, 
feet, we could do this as in an extension 
| 


furnace; usually this will not be done 


with existing boilers, and the arches 
at the bridge wall are the next best expe 
dient. The next thing is to put in a steam 












































travel of the gases through them. Over jet Take a piece of inch pipe, weld 
Fig. }. 
Extension Furnace for Horizontal Tubular Boiler. 
/ 
i 
'\ j 
ieUeseEneT BEM OneaeaneseEEtt 
| | tt," 
Fig. 2. Fig. 3. 
Fire Brick Arches at the Bridge Wall. 
a ad 
A A 
. B 7 
Fig. 4 Steam Jet made from x) oA 
1, or '; inch Pipe. a, 
Saad ' a =) 
= = 
Fig. 5 Location of Steam Jet and of 
Rods for Controlling Fire Doors, 
THE PREVENTION OF SMOKE FROM STEAM BOILERS 
the top of them lay loosely, without mor one end shut, bulging and rounding that 
tar, even brick up to the shell. end at the same time to a semi-circle, as 
In the common settings, please observe, shown in Fig. 4. With a thin hacksaw 
it is not practicable to place an arch ex- cut in four or five slots A » that the 
tending from une side wall to the other steam in escaping covers the most of the 


the not enough room is 


usually 


over grates, aS 
such an arch 


No doubt 


prov ided to give 


crown enough to hold it up 


grates. Outside, put on a quick-opening 
valve to admit or cut off by hand, Of 
course, the average man will now start in 
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of his own accord to rig up some auto- 
matic device to open and shut this valve. 
If he does not, someone will, and then 
patent it. It will be a dash-pot, etc., all 
right, but anyway put on a quick-opening 
Next comes the air admission 
above the grates. Usually the dash-pot 
aforesaid will close the air admission at 
the proper time; but if not, drill a hole 
in the front, bend a piece of %4-inch round 
iron, so that the door will strike it and 
not entirely close. The location of these 
rods is shown at A and the location of the 
steam jet at B, Fig. 5. These rods can be 
placed so that they can be thrown out or 
in to give any desired opening found best, 
will not cost much, The only 
objection to this furnace is the cold shell 
over the grates, which chill the gases be- 
fore combustion is complete, and also in 
getting up steam. The first effect is con- 
tant, the second is not and may be waived. 

We must now, having given these aids 
to the fireman, secure his careful co-op- 
Anybody can shovel coal, and 


v* lve. 


and they 


eration. 
the common idea of lots of otherwise sen- 
sible men is that anybody who can shovel 
fireman—not by four rows of 
apple trees! It is like laying brick—looks 
but try it a day and see your wall. 
A good fireman ways and 
means like the brick mason. Get a good 
one and pay him wages to make him con- 
tent. He will graduate into the engine- 
room after a while, but he will train an- 
He will fire 

alternating from door to door. 
such a furnace, smoking can be 
I personally know many boilers 


coal is a 


casy 


has learned 


other when he does. 
lightly, 
With 
stopped. 
thus equipped which are non-smokers. 

Of course, there are many furnaces on 
the market that give good results, but ob- 
serve the man at the shovel is necessary 
am 
nor 


one 


not ex 
am I 


with them just the same. | 
ploiting any patent 
throwing bricks at any, but just trying to 
aid some people who want to stop smoking 
and really do not know what to try or 
buy, and perhaps do not have much money 
to spend, anyway. 


furnace, 


Arches as described are cheap and 
should last a year at least. It will be 
found necessary to clean out the ash, so 
as not to allow choking up under the 
A series of pigeon-hole_ brick- 
work does well also, but as the openings 
are small they require frequent cleaning. 
I saw two boilers the other day, with 
a series of piers directly behind the bridge 
wall (which was low), the space between 
the piers being 6 inches. It was claimed 
to be all right with a jet. The stack 
showed up clean and he had not had a 
“call” or fine since he put them on. 


arches. 


While one could write a book on this 
subject, yet, as no one else seems to sug- 
gest anything, it occurred to me that some 
ideas along this line might prove an aid 
to the people whom Mr. Booth’s article 


may have hit. I have offered simple in- 


changes that give others good 
In large plants 


expensive 


results in small plants. 
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where fuel economy is sought, more money 
would be required to install furnaces that 
are for sale; but with the devices described 
there will be no loss in fuel nor in power 
obtained. 





Some Details of the Card Index System in 
the Purchasing Department. 
BY F. H. LELAND, 
The article describing a card-index sys- 
tem for the running of the purchasing de- 


Proposition by 


GUIDE srocscncerccesecce seeecwensescccunseces 
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net covers this point. One of the drawers 
of this cabinet is devoted to misce'laneous 
items and is divided by master index guide 
cards alphabetically, these alphabetical 
master card divisions being sub-divided 
by tab cards as required. 

The other drawer is divided by master 
guide cards into the various kinds of ma- 
terial, Castings, Sheet, Rod, etc., and each 
kind of material is again divided by tab 
cards into its various sub-divisions, Jron, 


SUB-GUIDE 





We quote as follows on 


ON A ¢ 


CLE 


INE ARTI 


F.O.B 


Will ship days after receipt of order. 


Firm Name 
Address 


by 


Quotation to 


FIG. I. 


partment, which appeared in the columns 
of the AMERICAN MACHINIsT at page 1306, 
Vol. 24, has brought forth numerous let- 
ters of inquiry concerning features in the 
application of the system, which were not 
discussed in the published article. 


_/_* _\ “screws \ 


= ~“BiBB 
— 


Terms 


Remarks 


Letter. 
Salesman. 
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PROPOSITION CARD. 


Thus it will be seen 
divided in 


Brass, Copper, etc. 
that these two drawers 
precisely the same manner as are the draw- 
ers of the cabinet described in the first 
article. 

When the purchasing agent is required 


are 





Buy \ 
S , ‘ : Sereis GUIDE Bibb a 
Date ,at Proposition by Waterbury B. Oo. 
We quote as follows on WW Gr, Bibb Serews blued ‘ 
9 
L 
« 
= 
F 
s . 
F.O.B. Waterbury lie : | 
Remarks: | | 
Will ship days } 
} 
Firm Quoting 
by 
: ime 1 Va » 
FIG. 2. METHOD OF INSERTING THE “BUY” CARD. 


Some of these inquiries appear to be of 
general interest and are replied to as fol- 
lows: 

By your system, how does the purchas- 
ing agent know with whom to place his 
first order for a new sort of material? 

The use of a two-drawer Quotation Cabi- 


to buy material not before used, say 160 
gross of bibb screws, he will write to the 
various manufacturers of bibb screws, as 
given, for instance, in any of the commer- 
cial directories, and on receiving replies 
from the various vendors, he or his as- 
sistant transfers the information contained 
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in these letters to proposition cards, one 
form of which is shown in Fig. 1. These 
proposition cards are filed in their proper 
place in the Quotation Cabinet, in this 
instance in the miscellaneous drawer under 
the master guide S§ and under the sub- 
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invoices it is not necessary to go through 
the whole number of proposition cards in 
order to find the one wanted. 

The original letters from the 
proposition cards are made out are filed 
in the general office files or in a Current 


which 


MISCEL’N’S 


/ 
| 
/ / 
WIRE 
rc ~ 
/ 
/ 
ROD \ 
_ _ — ~ 
/ 
SHEET \ 
/ — 
/ / 
/ CASTINGS 
= — “al 
me un Ma 
FIG. 3. MASTER GUIDE ¢ ARDS FOR VARIOUS KINDS OF MATERIAI 


guide Screws, they being again tab-divided 
Bibb. Different colored guides are used for 
each subdivision. 

When ready to place his order fer the 
100 gross of bibb screws the purchasing 
agent consults his proposition cards, and 


Quotation file which is kept in the pur 
chasing department. They are preferably 
filed in the latter place. 

Is any distinction made between in-town 
and out-of-town orders? 


A color distinction is made. Town or 


MISCEL’N’S 


WIRE 
ROD 
| SHEET Et 
a ro : 
: — oppe r 
r Brass 
f Iron ; CASTINGS Ft 
= Copper 
Brass 
Iron 
- UNDER - — } 
Castings Iron OrpDER No é 
(| THe Emerson Ecectaric Mrc. Co. oy pouis No 19 
MAKERS OF SMALL POWER AND FAN MOTORS. cine nt : 
| To White Fay. Co Cuty 
{Please Delive at one 
SO0000 amt 
/ 
1s usual y 
Color Scheme. imerican Machinist 
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SHEET 

ROD 

WIRE 
MiSCEL’N’S 

Iron ) 


Brass { 
Copper 


Bulf 
FIG. 4. 


the vendor who has made the most favor- 
able proposition gets the order. 

Having accepted the favored vendor’s 
proposition and picked his quotation card 
from the others, a red tab card marked 
Buy, Fig. 2, is thrown in immediately 
back of the accepted vendor’s proposition 
card. This is done so that when checking 


MASTER AND SUB-GUIDE 


Black ink on Salmon Guides, 


MATERIAL CARDS 
city order blanks are of one color, and 
out of town or foreign orders are of a 


different color. The wording of the forms 


is the same in both cases except that the 
word shipment is used on foreign orders, 
while the word delivery is used on city 
orders 

Is the price ac which an order is placed 
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left off of the order ticket intentionally or 
through error? If intentionally, why can- 
not the house from whom the material is 
ordered later on ask for higher prices? 
Would it not be better for the order ticket 
to state the price at 
given? 

The price is left off of the order ticket 
First, it 
material at a 


seslee l, le > . 
which the order ts 


purposely, and for two reasons: 


is customary to buy most 


contract price, in which case there is no 
need of specifying price every time mate 
rial is ordered forward on a contract al- 
Second, material not bought 


the 


ready placed 


on contract is bought on market, so 


that it is not advisable to state the price 
in the order, because if the price was 
stated and a decline in the market took 


place before the order was shipped by the 
vendor, the purchaser would not receive 
the benefit of the decline in f 
the advanced the 
obliged to correspond with the purchase 
the price, 
the material ordered would be 
This would of course be 


tory output which wa 


price, and if 


price vendor would be 


regarding and the delivery of 
delayed 
fatal to any fac 
dependent upon the 
Also 


it is the custom among houses of int: grity 


prompt receipt of material ordered 


to notify their customers of the approach 


of an advance and in many cases to pro 
tect their customers against such advances 

There is, however, no objection to writ 
ing in on the face of the order any stipu 
lated price at which it is placed 

It will be noted that on the record card 
a place is provided in which to record th: 
billed, 
this being considered important in check 
and matter of 


It will be remembered that this 


price at which the material is 


ing future invoices as a 


reference 
records 


card bears th 


of the tran 


record permanent 


action and never leaves the 


purchasing department 


lre t rder blocks und and per 
oratcada r simply lued together? 

They re glued together If they were 
blocked and perforated the record card 
would be ragged on one edge when torn 
off from the perforated block, Uneven 


cards are 
files 
blocked and glued, 


a great annoyance in permanent 
and to avoid this the order forms are 
glued at 
side (pre ferably the left side) so that the 


and they are 


tops may be smooth and even to admit of 

rapid handling in the drawers 
What do you consider to bea 5 

card t 


card-index s\ 


od-sized 
use in your purchasing department 
stem? 

Many things considered, a 5x8-inch card 


is the bl 


most practicable 


| in the majority of 


Lad cs 

How would a card system such as you 
describe handle a transaction which is very 
complicated. For suppose that 
instcad of ordering 600 pounds of No. 22 
H. H. sheet brass and having it all come 
im one 
at the 


and 1,000 pounds of No 


instance, 


shipment, the buyer had to order 


same time 600 pounds of No 


20, and perhaps 


a dozen other different items Would he 


a separate order cara for 
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each item, or would he have to put them 
all on card? If the latter, it would 
seriously mar the completeness of his rec- 
ords when the transactions were all end- 
ed, but if the former it would necessitate 
the making of a separate order for each 
item of perhaps a very long list. That is 
to say, if it were twenty-five items of sheet 


one 
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go on one order card; this will leave room 
to enter receipt of partial or total deliv- 
eries as they are received. If it is thought 
probable that all the items of one kind 
ordered can be sent from stock in one ship- 
ment, the order card may be filled full, 
one item (size) on a line. It is, however, 
better practice not to fill up an order too 








brass, wire, etc., all to be ordered of the full, but rather to leave a line or two 
WIRE \ aw Etc.  \ 
~~ Tron ~ 
Fg 3rass X _— _——— 
Copper : \ Y ie 
J o'er \ ’ 
SING, 
Color Scheme. 
WIRE :— Black ink on Salmon Guide. 
Copper 
] Brass | Bui 
Iron if 
Ete, J American Machines 
SING, ( White Tab Card. 
D’B'L 
FIG. 5. TWO KINDS OF WIRE CARDS 
Bridgeport Brass Company, all to be blank than to in any way crowd the rec- 


shipped November. 1, by fast freight, tt 
would the “The 
Bridgeport Brass Company, Nov. 1, Fast 
Freight,” twenty-five times. Suppose this 
had been done, and that you had a separate 
card for cachitem, but that the Bridgeport 
Brass Company, instead of shipping the 
600 pounds on one date, divided the ship- 
ment, sending 300 pounds November 1 and 


mean writing words 


ords. 

If there are twenty-five items of sheet 
brass, wire, nails, screws, etc., to be or- 
dered from the Bridgeport Brass Com- 
pany, all to be received November 1 and 
all to be shipped fast freight, you would 
divide the various items into kinds of ma- 
terial, Castings, Rod, Sheet, Wire, Miscel- 
laneous, and subdivide each kind of mate- 


300 pounds a week later, their bill for rial as follows: 
/s 
— SCREWS ETC. 
wooD \ 
BRASS 
IRON aaa 
1 
RO 
f AT 
Color Scheme on above. 
Ss black ink on Blue Guide ' 
Screws , Salmon black ink on White Tab 
tron 1 
1" “ 
‘ Bult Flat 
Round " Red 7 Pee il 
FIG. 6. COMPLETE INDEX FOR SCREWS 
the first 300 pounds would come in, and CASTING SHEE Rov 
e . ° nee enc 
if the receiving clerk pasted the red ticket Brass, Brass, ia 7 
on to the invoice he would have no red Iron, Iron, 
ticket to paste on to invoices covering sub- Copper, Copper, 
What is done in that Ete. Ete. 


sequent shipments. 
case ? 

When ordering different sizes of mate- 
rial of the same kind, it is not necessary 
to write a separate order card for each 
kind. About three sizes of one kind may 


. 
Ihe length to which the subdividing is 


carried varies with every establishment, 


and further varies with the quantities of 
material required for a vear’s output of 
completed product. 
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The key to the success of the whole 
plan is in the proper indexing by guide, 
sub-guide and tab cards. The writer has 
found the above division to be very satis- 
factory for use in a manufacturing estab- 
lishment. 

For example, be it required to order 
the following list of items: 

600 Ibs. No. 22 H. H. Sheet Brass. 
600 Ibs. No. 21 H. H. Sheet Brass. 
6 o lbs. No. 20 H. H. Sheet Brass. 

too Gs. 1% H. H. 32 R. H. I. M. S. 

1030 Ibs. No. 13 Double Cotton Mag. Wire. 
No. 20 Double Cotton Mag. Wire. 
1500 Ibs. No. 14 Single Cotton Mag. Wire. 
y Card taps. 

First label the cabinet 
Ordered and into this drawer place center 
master guides, lettering them according 
to the various kinds of material 
they are to cover, Fig. 3 


g00 Ibs, 


100 doz. 


one drawer of 


which 


RECEIPT FOR MATERIAL 
Date 


Partial Delivery on Order No. 


From 


To be used for 


Rec'd by 


FIG. 7. PARTIAL RECEIPT SLIPS. 


In front of these master guides, place 
subguides of a different color (but all of 
the same color), these subguides being 
classifications of the various kinds of ma- 
terial under the master classification, 
Fig. 4. 

Now, from the list of items, take those 
for sheet brass and enter about three items 
will leave sufficient 


on order; this 


space to enter receipt of the brass in two 


one 


shipments for each size, which is suffi 
cient for the quantities named in case the 
shipper does not happen to have enough 
stock on hand of the sizes ordered to make 
a complete delivery in his first shipment, 

Order the magnet wire in the same man- 
ner, only do not order double and single 
covered on the same ticket, because, while 
it is all copper wire, still there are two 
kinds and they are handled as separate 
items by both shipping and receiving 
clerks, so that to put both kinds, double 
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and single covered, on an order card 
causes confusion and also invites error on 
the part of the stock boys who file and put 
away the order. 

The two kinds of wire record cards are 
filed separately by placing a tab card in 
front of the general guide card, Fig. 5. 

When there are many sizes and several 
kinds of one material, as is usually the 
case with screws, the subdividing tabs are 
is often found to be 


more numerous. It 


convenient to index screw orders, as 
shown in sketch 6, the order cards being 
made out in similar manner as were those 
for the magnet wire. 

Whether screws shall be indexed accord- 
ing to the style of their heads, Flat, 
Round, etc., or by size only, depends en- 
tirely upon how many of a single size are 
used. If only a few sizes are used, index 
by style of head. On the other hand, if 
many sizes are used, index by sizes, and 
where both sizes and styles are used in 
quantity, the complete indexing shown in 
Fig. 6 may well be adopted. 

All miscellaneous items are master guid- 


FILE UNDER 


Sheet brass 


ORDER No 


THE EMERSON ELECTRIC MFG. Co. 
MAKERS OF SMALL POWER AND FAN MOTORS. 


To Bridgeport Brass Co, 
Please Ship Nov. 1 
3 HH 
tw) HH 
FIG. 8. THI 


ed alphabetically, and whether items are 
miscellaneous or not depends on the quan- 
tity or number of kinds used. If only a 
few of any given articles are used, call 
them Miscellaneous, lf the article in 
question is used in some appreciable quan- 
tities, index records pertaining to it sub- 
jectively under the proper classification. 
In the sample order I would index the 
taps under T in the miscellaneous drawer, 
and if later on enough taps are used to 
warrant doing so, throw in tab cards to 
show the size of the tap in the same man- 
ner as was done with the screws. 

In indexing record cards, each new clas- 
sification should be shown by a different 
color tab, thereby greatly facilitating ac- 
curate and rapid handling of the cards. 

This color scheme can be easily carried 
out on the tabs by buying them all cut 
from white stock in different sizes and 
then coloring the tab projection by dipping 
in colored inks as the cards are required 


for use. 
[In regard to ordering a large number of 
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dissimilar items at one time, it is not ad- 
visable to do this, for the very simple 
reason that when too many dissimilar items 
are handled at once, sufficient care is not 
always taken of each of them, and it is 
very easy to arrange stock reports so that 
it is not necessary to order any large num 
dissimilar items at one time 
for all of the 
kind can be taken up each day, so that one 


ber of 
Rather orders items same 
kind can be taken up, say, each day in the 
By so doing the ardering of each 
will be the full 


week 


item of material given 


amount of attention which it deserves. 


This is easily carried out in practice 


by having the stock clerk report on 
double covered magnet wire one day, 
on single covered the next day, and 
so on down the his list of items. This 


leaves only odd and end items to be cared 
for as they come along, and they, too, 
will be given their proper attention from 
the very fact that they are odds and ends 
and are conspicuous by coming up in an 


irregular manner. 


COST 


St.Louis, Oct. 1 19° 
Bridgeport, Conn. 
Via fast fit. 
DATE AND 
Sheet Brass NO_ DE D 
Sheet Brass ; / 


RECORD CARD 


Regarding the handling ot partial deliv- 
eries on an order: The original red slip 
is used to handle the completing delivery 
only, the previous partial deliveries are 
received on the Partial Receipt slips, Fig 
7, which are printed in red ink on thin 
manila paper; these partial receipts being 
handled in the red 
slip. The partial delivery is noted on the 
red slip and record card, and invoices are 
passed with the partial receipt slip attached 
to them in exactly the same manner as is 
outlined in the first published article. 

The record cards are marked as shown 
in Fig. 8, and the 
through for payment, so that invoices for 
partial deliveries are handled through for 


same manner as the 


invoices are passed 


payment in exactly the same manner as 
are for complete delivery, the 
mark (X) on the record card being suffi- 
cient to indicate that the material has been 
received, prices and extensions O. K.’d 
for payment. The 


invoices 


and invoice audited 
original red ticket is held by the receiving 


clerk until the completing delivery on ma- 


terial ordered is received, at wl 
he signs and returns the red ticket to the 
purchasing department No Partial Re 
ceipt slip is used for the final 


red ticket itself serves as a receipt in 


Letters From Practical Men. 


Repairing a Planer Head Swivel Box. 


Editor American Machinist 
We had i bre ikdown un 1k t our 
planer heads recently, and it was duc to 
the new method that is being used by some 
planer makers 
The apron swivel-box center pin is mad 
Head 




















FIG — 


REPAIRING A PLANER HEAD SWIVEL BOX 


1 inch diameter, has 14 threads per inch 
and has only inch of thread, which 
screws into the cast-iron slide. This stud, 
as shown in Fig. 1, bears most of the 
strain when the.tool is cutting and was 
not long in wearing loose in the threaded 
hole, due to small diameter and _ fin 
thread and very short bearing, and finally 


completely stripped the thread and smashed 


the swivel box 

Fig. 2 shows how we repaired the head, 
putting on a new box and making both 
stud and nut of steel 

The older, better method is to turn a 
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fair-sized boss on the back of the swivel 
box, and have it fit into a hole in the slide. 
The boss then takes the thrust and not the 


hn. B. 5. 


center pin, as Fig. 1. 





Another Crooked Crankshaft. 


Editor American Machinist: 

Reading of the experiences of Messrs. 
Osborne Hutchinson with crooked 
crankshafts calls to mind a job that I had 
with one, which, being wholly different 
from theirs, may be of interest to some, 


and 


as theirs were of much interest to me. 

At the time I was in charge of a small 
with a large 

The plant 
had been burned and the engine had been 
installed only a the 
fire. Upon deciding to rebuild the plant, 
the company sent the engine back to the 


repair shop in connection 
manufacturing establishment 
before 


few months 


builders for repairs. The shop was over- 
run with work, and as the engine was not 
to occupy a very high-toned position, they 
simply did what work was necessary to 
put it in good running order, regardless 
of appearances. 


/ 


The shaft was of steel, 7% inches diam- 
eter by probably 8 feet long, with a crank 
disk 30 inches or more in diameter. It was 
considerably sprung by some machinery 
falling on it while hot. After a liberal ap- 
plication of peening it still remained 1-16 
inch “out.” They then turned the bear- 
ings and faced the disk, in as far as the 
crank-pin, true with the bearings. The 
wheel also being sprung, they rebored it 
true with the rim and turned a bushing 
eccentric to correspond with the untruth 
of the shaft. 

A templet of the bed and the distance 
between bearings had been sent in ad- 
vance of the engine, and a machinist who 
had been setting up engines a good part 
of his lifetime set the anchor rods and had 
the foundation all ready when the engine 
arrived, All went well until he was ready 
to place the shaft in its boxes, when he 
found the tail box the breadth of itself, or 
16 inches, too close. 

Here was a dilemma that 
easier to get into than it was to get out 
of, and the situation was anything but 
pleasant for the Fortunate- 
ly there was room for the box in that posi 


was a lot 


machinist. 


tion; but how to get a bearing on the shaft 
for it was altogether another question, and 
when I happened in I found a thoroughly 
disgusted machinist surveying an inno 
cent-looking box and dividing his time be 
tween the 
thing that way and how he was going to 


wondering how he ever got 
get that bearing turned. 

As the shop that built the engine was 
the one he had left to accept his present 
position, he had neither the time nor the 
the shaft there 
to await its turn to have a bearing turned, 


inclination to send back 
“T don’t see any other way 
file it. The 
too large for your lathe to swing, and be- 


said, 


and he 


out of it except to disk is 


1 


sides the shaft is too long for your cen- 


ters 


AMERICAN MACHINIST 

It seemed to me a case where a little 
brain work might save a lot of bone labor 
and time, too, as filing 1-16 inch off one 
side of a 7%-inch shaft for a distance of 
16 inches did not seem practicable, so I 
thought it over that evening and next 
morning I proposed the following plan 
and went at it. 

We had a 24-inch lathe and I took the 
caps off the engine boxes, inverted them 








Fig.,}. Fig. 2. 


AN OLD MECHANICAL PUZZLE, 


and blocked them up on the lathe bed un- 
til they were the proper hight and placed 
the shaft in them with the disk hanging 
over the end of the lathe. The shaft did 
not reach the face-plate by about 30 inches, 
but a piece of cast-iron pipe with a flange 
on each end, taken out of the scrap pile, 
just filled the space nicely. A couple of 
holes drilled and tapped into the end of 
the shaft, with cap screws through the 
flange into them, and the other flange 


| 











Fig, 5, 


THE 


bolted to the face-plate made a very satis- 
factory drive. Both 
bolts were left a little slack in order that 
they might form knuckle joints in case the 


the screws and the 


shaft was not in exact line with the center 
line of lathe. With a suitable drive and 
true bearings thus provided, the turning 
of the 16 inches for a new journal was a 
The result was a good job 


eS ee A 


simple matter. 
in a reasonably short time. 





EFFECT OF 
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A New Phase of Machine Design. 
Editor American Machinist: 

A correspondent at page 1345 smiles at 
the above editorial, and, as he proceeds 
with his description, he smiles again, until 
in the end I am smiling myself, which 
is a mighty good thing, as Iwas mad at 
first when he declared this “New Phase” 
was not practicable. This ‘““New Phase” 
is really perspective drawing applied to 

c— 

















Fig. 4, American Machinist 


A PUZZLE FOR THE BLACKSMITH. 
machine design. Perspective is the most 
natural form of representation and, but 
for certain difficulties, it would be the uni- 
versal method. It is not easy to execute, 
and figures do not attach themselves read- 
ily to such a drawing, but the greatest ob- 
jection of all is that none of the parts 
can be scaled. I say it is the most natural 
method because I have noticed that when 
one not skilled in the art undertakes to 
make a mechanical drawing he usually at- 








Fig. 6. 
PERSPECTIVE. 


his 


with 


tempts to combine 
plan or his elevation. 
to make a plan myself, or in explaining it 
to others, I find myself making perspective 
sketches of the various parts, and I am 
convinced that the mind grasps them more 
fully in this form. 
be endowed with a sense which is denied 
to the rest of us, 
see just how a piece is going to look when 


perspective 


So also, in trying 


Some people seem .o 


which enables them to 
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finished. On the other hand, there are 
good mechanics to whom a plan means 
almost nothing, and who are able to work 
from one only by means of the “talk that 
goes with it.” To such people a perspect- 
ive sketch is so great a help as to justify 
the time spent in making it. 

You will doubtless recall an old puzzle 
—‘‘cut out a block of wood that will ex- 
actly fit a square, a round or a triangular 
hole.’ The a. 
Fig. 1 and a little reflection will show that 
three 


three holes are shown in 


these three figures also 
views of the block of wood when com- 
pleted. 


to mentally combine the three views so as 


represent 
3ut even then it is a little difficult 


to grasp the exact shape of the block, but 


when we see it in perspective, as shown 


in Fig. 2, it at once becomes plain enough. 


Of course some people will say that solv- 


riddles is no part of a draftsman’s 


ing 
duty and that this “funny business” is be- 
neath the diginity of a designer, but any 


patternmaker will tell you that he has 


had just such this to t 
out, and he would have been mighty glad 
the riddle for 


blocks as whittle 
to have had someone solve 
him. 
we drawing 
dimensioned, to a blacksmith and ask him 


Take another illustration: Suppose 
I 


take a ike Fig. 3, properly 
to make two forgings like the drawing. If 
we go off and leave him alone, the prob 
abilities are that he will study over the 


drawing for a while, scratch his head, and 


end by forging two different pieces, one 
like each view! Now, a little in the way 


of a perspective drawing like Fig. 4 would 


go a long ways towards starting him right 
As I remember it, the AMERICAN MA 
CHINIST claimed that in working up a 


perspective drawing so as to present a 
view as seen naturally by the eye, certain 
defects 1 proportion were 
disclosed. On the hand, 
parts may look weak in the working draw- 


unexpected 
other certain 


ings but seem to “fat up” in a perspective. 


Take, for instance, the base of a power 
hammer, shown in Fig. 5. This looks 
weak, thin, out of proportion, as shown 


in the elevation, but throw the same design 


into perspective and the eye is satisfied 
with the 

Architects 
understand this and allow 


“new phase 


and monumental designers 


for it in their 
work. A square tower on a building ot 


a square die on a monument is sure to 


look larger in the perspective than in the 
elevation. A round column looks smaller 


because it is usually associated with a 


square base or cap, and as these appear 
con 
the 


due 


larger the column seems smaller by 
As the 


work as it 


trast. perspective represents 


when done, 
for this 


what the 


will appear 


must be made pecu 


concession I 


liarity, and this was, doubtless, 


editor meant 


Of course the l 


main object of a machin 


is to do work; beauty aid symmetry and 


all outward appearances are secondary to 


this, yet of two machines each doing the 


work equally we'l the purchaser is going 


to take the best-looking machine 


pretty 
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that machine for 


making pearl “uttons “looked awful 


nearly every time. If 
as 
your correspondent says it did, a good- 
looking machine might sell where this 
one wouldn’t, and its looks might make 
just the difference between success and 
failure. W.H.S 


Holding Punches and Dies. 
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round shank to fit the ram of the press, 
smoothed the outside in the shaper and 
drilled and reamed a 3¢-inch hole about 
7g inch from one side and at an angle 


of \% inch in 3 inches with the other side, 


as shown in Fig. 3, and parallel with the 
face I tl 


a slotting tool at B 


clearance 


slot 


bottom drilled a 
hole for 


C parallel with the 


and cut 


bottom 


. 
sides and tne 









































Editor American Machinist : face 5g inch deep and almost 5-16 inch 
t se the sath of ¢i . 
In a recent number of the American Wide, as that is 1 width of the widest 
Macurnist I read of how acommonpunch punches that I hold in it Next I cut 
press was converted into a disk notching slo. D the same depth and 3g inch wid 
press, and also of how a punch and di \ 3¢-inch drill rod was cut off 3'4 inches 
were ee 
' 
. } 
' 
D 
B 
| | | 
FIG. 1 FIG ite 
JE 
' 
a 
ee” 
} 
aan os - . ( 
, a enc 
\ 
I ; 
HOLDING PUNCH! ) DIE 
vere made and held in the machine, 1 g and a taperi filed on it like the 
have another way of holding them, which t k, and hardened 
might interest some of the readers, and ne dark blue \ll I now have 
which I have not seen anywhere else d f a punche t t 
I make the pun e Figs. 1 or 2 1 into t holder, driv 
he same shape all the way up, and with in the pi é Ip f blows on thi 
o shank nor special holder for eacl ! ( 1 the bottom 
punch. Instead of that, I have a holder i dd the pin home For 
1f machinery steel that serves for all l ) I p ne sheet-iron 
within certain limits. I took a piece of e p d the pun 
214x3x3%%-inch material and turned th | fits f p hes from 3-32 to 
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inch thick, It holds firmly and gives 
no trouble. Of course, the bottom of the 
slot, as well as the part of the punch which 
rests against it, must be straight, so also 
the of the slot the 
punch is forced by the pin, and also that 
part of the punch, or the pin would press 
it straight and bend at the 
cutting end and crowd in the die. I only 
harden about 3% inch up from the end of 


5 16 


side against which 


cause it to 


the punch, putting a little cyanide of po- 
tassium on and leave it that way without 
tempering if I am going to use it on ma- 
terial less than .025 inch thick, but draw 
it a trifle for heavier plates. Punches of 
this kind have stood up for 105,000 notches 
in one grinding, but that is an exception, 
while from 30,000 to 60,000 is not uncom- 


AMERICAN MACHINIST 
Some Boiler Pipe Questions. 
Editor American Machinist: 

I would like to submit the enclosed 
sketches to the AMERICAN MACHINIsT and 
its readers for criticism, The opinions 
of the contracting experts were so differ- 
ent from my own that I submit sketches 
and draw attention to the various ques- 
tions which arose. 

The boilers, 1-5 
under a pressure of 90 pounds and are 
supposed to furnish all the steam required 
Boilers 6 and 


inclusive, are to work 


under ordinary conditions. 
7 are to work under 125 pounds pressure 
and are to be used as auxiliary boilers, but 
unless necessity demands are to be kept 
out of commission. The points in question 
are as follows: 
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mon, but that depends a great deal upon 
the care of the operator. 

The die holder also is a little different 
from ordinary holders, in that I have a 
threaded hole in the center (see Fig. 4), 
and in this fits a threaded ring which 
makes the adjusting of the die verticaily 
very easy. The die ought to le at about 
a level with the center-plate of the ma- 
chine where the blanks are placed. You 
will notice that the thread is cut at right 
as to secure a 

The cut E in 
the ring is for a wrench, This device | 
have used for a number of years, and it 
has given perfect satisfaction, doing away 
with piling up blocks and strips under 
the die to adjust it to proper hight. 

TOOLMAKER. 


angles on one face, so 


good support for the rim. 
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main steam drum E drain back into boilers 
they running und r 90 
pounds pressure? 

6. Is it better practice to run the con- 
nection into the side of 
the drum rather than into the bottom, and 
to have a drip from drum, say at F; also 
is it better to take the 6-inch and 8-inch 
pipes from top of drum rather than one 


I-5 when are 


from boilers 


I-5 


top and the other side? 

7. Should main steam 
dripped at B or at C? 

8. In the layout as shown, is it neces- 
sary to drip the copper bends from boilers 


pipe BC be 


6 and 7? 

9. If valve A was open, will the same 
pressure be shown on all seven boiler 
gages? 

10. If any four of boilers I-5 are in use, 
will water of condensation drain back »> 
the valve seat of the idle boiler, and will 
it do any injury to valve or to fittings 
when the idle boiler is put into commis- 
sion under full head of steam, 90 pounds 
pressure? 

11, Would it pay to make the two tees 
shown with long turn connections and a 
special ell connection frcm entering pipe, 
suppocing that those tees are to b- made 
up from patterns yet to be made? 

12. 
use of gate valves or of globe valves for 
cut-out for high-pressure 


work, and why? 


Does best practice recommend the 


main valves 


It may seem to the readers that these 


questions might be answered by anyone 


a 


k 


¢T @) 
| 
| (QR 
al 1 
atb—P ] 











AN ARRANGEMENT OF BOILER PIPING 

1. Is a reducing valve necessary for safe- 
ty, supposing that the valve A is closed 
when boilers 6 and 7 are in use? 

2. Will the water of condensation in 
main pipe B C have any ill-effect by drain- 
ing back to seat of valve D, supposing 
boilers 6 and 7 to be out of commission? 

3. Will water of condensation in pipe 
BC to boiler 6 when this 
boiler is operating under 125 pounds 
pressure, or will it be forced along with 
main delivery be- 


drain back 


the steam into pipe 
yond B? 

4. Will any harm result from running 
the two 6-inch supply pipes from boilers 
6 and 7 into an 8-inch pipe, and later run- 


ning the 8-inch pipe into a 6-inch at B 


when both 6 and 7 are in use? 
5. Will the water of condensation from 
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versed in elements of steam engineering, 
but it certainly does not seem more so to 
them than to the writer, as the discussion 
took place among well-known engineers. 
I should be very glad to learn the opin- 
ions of any of the AMERICAN MACHIN* 
Ist’s readers who are interested in steam 
engineering according to up to-date prac- 
tice. ENGINEER. 

Our opinions upon the points raised by 
our correspondent are as follows: 

1. We do not think a reducing valve 
advisable. So far as safety is concerned, 
the safety valves on the boilers 1-5 should 
take care of that. Moreover, a reducing 
valve is of slight use unless there is a 
draft of steam through it. With 
1-5 closed off, there would be 
draft, and a slight leak, if greater than the 


boilers 


no such 
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condensation, would accumulate full pres 


valves are 


sure on those boilers, and sucl 
apt to become leaky if present, such a 
valve would be depended on as a safety 
feature and, but for the safety valves, it 
would be in reality a source of danger 

2. The pipe BC will certainly fill with 
water, and when one of the boilers 6, 7 is 


turned on with steam up, such water will 


be driven in a body into the engine 
3 \ll experience shows that the water 
will go with the steam regardless of the 
inclination of the pipe. Chas. E. Emery 
related a very striking case of this kind 
before the American S C1Iely of Mechan 
ical Engineers a few years age Phe in 
cident described by him occurred in con 
nection with the uptown plant of the New 
York Steam ‘Company and was conclusive 
4. The 8-inch pipe appears to be of un 
necessary size, but we cannot see that any 
harm, beyond a trifling increase of con 
densation, will 
5. No 


6. We should connect the pipes to th 


follow 


side of the drum and thet 
one end, this drip going well below the 
water line As regards the location of the 


pipes leading from the drum, we see no 





choice 

7 and 8 As between B and C, at C by 
il means. A drip at B would accomplish 
nothing If the pipe BC mus 1 as 
shown, the copper bends should be dripped 


If head room permits, the right-hand end 
of BC should be raised so that 1t may 
incline in the direction of the steam tlow 
We should then prefer that valve /) and 
its mate on boiler 7 be raised to the level 
of pipe BC and have long rods to bring 
the hand wheels to convenient positions 
Some might, however, prefer to keep the 
stop valves where they are and then drain 
the vertical pipes. The objection to this is 
that, <s sieam always in the pipe B (¢ 
that location of the stop valves provides 
no way to shut off any part of the pipes 
between boilers 6 and 7 and the point 5 
for purposes of packing joints 

g. Certainly 

10. The pipe will certainly fill fu 
water, which willplay “hob” when the valve 
is opened. This would be prevented if the 
connections were made as advised in (6), 
the horizontal pipe from angle valve to 
drum being inclined toward the drum 

11. Yes 

12. Gate valves are best, ¢ pecially for 
locations like 4 Not only do globe valves 
obstruct the flow of steam, but they trap 


water in the pipe up to the level of the 


Seat If ot large size, they are hard to 
open unless a by-pass is provided. As 
regards liability to leakage, there is not 
much choice Angle valves as shown on 
the boilers are free from these objections, 
except as regards difficulty of opening 


The trapping of water by a globe valve 


may h mwevel he larg ly VerTcomni by 
turning t n . side > Ss ring the 
ter t t + I+ 

stem ’ i I Ontal pos mn " hough 
there is yection to the horizontal 
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1 1 
position tol ire \ Ves » such Ca ls whic \ | i) 
s this is 114 stem projects vel d | Ss ] ( ( 
vA | ] Nik ) 
ICLS « Wal \ ( s p aed ad ( ( 
tT PIVINng iccess 1 ¢ \ Ves ‘ ) 


Painting the Smokestack. less than 60 feet high, the pol vers 
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nixture t coal r and pentine, which g 
he will tell you secret muy e of his \ | f 
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position in no time. The hook was then 
hooked over the top of the chimney and 
one man took hold of the ends cf the 
sash cord to prevent the reaction jumping 
the hook off, when the twine was broken. 
Another man pulled strongly down on the 
pole, breaking tne lashing and leaving the 
hook at the top of the chimney. 

A set of light blocks was lashed to the 
free end of the rope, and, by means of a 
long pull and a few gentle shakes, the 
rope was pulled through the hook taking 
the blocks to the top of the chimney. The 
end of the rope was fastened to a conveni- 


ent post, a board seat was hooked on to 
the lower end of the fall, and we were 
ready to paint. 

The painting was done with an old 


whitewash brush on a long handle, and, 


after Johnny, the Polander, caught the 
swing of the thing and learned how to 
crawl around the chimney, it was surpris 
ing how quickly he could cover the stack. 
The millwright’s helper tended the rope 
and did the hauling up and down. 

Fortunately, I have the figures on the 
job and the sizes of the chimneys, which 
were as follows: One 58’x36”, one 50’x 
30”, two 35’x24”, one 45'x24”. 


The cost of labvr and paint was as fol 


lows: 
8 hours, man, at 30 cents........ $2.40 
8 hours, helper, at 17 cents........ 1.36 
20 hours, painter, at 14 cents...... 2.80 
POA TabOE ck decciccccccsces OS 
10 gallons paint at $1.00.......... 10.00 
DONO. bs eiievicons .$16.60 
This shows a saving of $8.40. These 


figures do not take in my own time, but 


all my other work was attended to and, 


after the men were well started, no more 


time was given to them than would have 


been given to outsiders doing the same 
work 

[ have used several kinds of paint on 
chimneys since then, but am = convinced 


that the best quality of graphite paint goes 
ahead of anything else The stacks ought 
to be carefully cleaned of all loose, scaly 
brushes before 
R. P. KIne. 


paint and rust, by wire 


the paint is applied. 





Local Case Hardening—Hardening Slim Articles. 
Editor American Machinist: 

I have been much interested in the arti 
cles on local case hardening which have 
appeared in the AMERICAN MACHINIST re 
cently, and have thought that perhaps to 
some of your readers my experience may 
be of 
1 is a bicycle axle which requires harden- 
the ball 


the other parts soft 


interest. The piece shown in Fig. 


ing at races 1-1 only, leaving 
The way this is done 
in the majority of cycle shops over here 
is to pack up the part required to be soft 
with fire clay I have no doubt it could 
be done by the nickeling method of local 
case hardening, as explained in the AMER- 
ICAN MACHINIST some time back, though 
tried it. Some hardeners 


l have never 


pack the central part only with fire clay, 
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so that the ends from the ball races out- 
ward dead hard. This is_ bad 
practice, for the crank is held to the axle 


become 


by means of a cotter, and should a little 
back-lash be between them, which 
most certain to be the case sooner or later, 
the cotter, which is soft, is in time sheared 
through, owing to the constant jamming 
of the soft cotter against the dead hard 
We are now hardening them in the 
following way: off the 
required length from a black steel bar and 
the ball races are turned on, as shown in 
Fig. 2. They are then carbonized in the 
ordinary way, the scale preventing all but 
the turned ball races from being affected 


is al- 


axle. 


Pieces are cut 


by the carbonizing; afier this the turning 
is finished and they are then again heated 
When the prop- 
er heat is reached and they are ready for 


but not again carbonized. 


dipping into the water, they are gripped 
on the center part with tongs, as shown 
in Fig. 3, and dipped into the water. Grip- 
ping with the tongs in the way shown 
prevents them from going out of truth as 














ee 2 


ee | 
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ARRANGEMENTS FOR LOCAL CASE HARDENING. 


much as would be the case if they were 


dipped without this, and at the same time 
it preyents the center part from becoming 
hard. We find the steel cannot be relied 
upon; some without this will keep soft, 
others become rather hard, with the result 
that the hard ones invariably snap in two 
when subjected to the pressure necessary 
there should 


for straightening. In case 


the diameter of the 
work held, the 


tween the tongs and the axle in any quan- 


be any variation in 


o as to let water in be- 
tity, the hole in the tongs should be drilled 
larger and a sheet of asbestos inserted, 
which will allow for any slight variation 
in the diameter, though in my case this 
variation was so slight that the asbestos 
sheet was not required, If a little water 
does get in, which is pretty certain to be 
the case, the steam generated prevents any 
more from entering. 


Mr. Markham at 
page 761, on hardening long reamers, re- 


Seeing the article by 


minded me that my experience in this par- 
ticular line might be of interest. Most small 


shops have no proper arrangement for 
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hardening. The small amount of harden- 
ing does not seem to need any special <r- 
rangement, and if it did it would be doubt- 
ful if the boss would give it any consider- 
ation. I have found in my travels that 
the hardening branches of most concerns 
are very much neglected. An ordinary 
hearth, ’a bucket or two and a piece of 
sheet iron fixed over a gas jet, with some- 
times a rough attempt at a home-made 
Bunsen burner, complete the hardening and 
tempering outfit. A firm will buy a lot 
of expensive up-to-date machines and then 
neglect the cutters, the making and hard- 
ening of which is the most important fac- 
tor in the success of those machines. 

I have hardened reamers as slim as 3-16 
inch diameter by 5 inches long success- 
fully in the following way: In the water 
bucket I place a piece of tube the diam- 
eter of which should vary according to the 
diameter of the work. I heat the work 
to a cherry red and then dip as nearly as 
possible straight in the center of the tube 
My belief is that if the work was dipped 
into the bucket itself, there being such 
a quantity of water all around it, would 
cool it too quickly, thus causing it to 
warp. In the tube the circulation of tl 
water is more even, and, if the diameter 
of the tube is right, when the work is 
dipped in the water will warm to suit it. 


1e 


4 


For work up to 4 inch diameter I should 
use a tube 1% diameter ; 
above 4 inch and up to ™% inch, about 3 
When the water in the 


necessary 


about inches 
inches diameter. 
tube becomes warm, all that is 
is to lift the and 
which mixes the warm water in the tube 
This method 


tube move it around, 
with the cold water outside. 
is for long, slim articles only. I do not 
know that my theory of the success of 
the method is correct, but I do know that 
in practice it answers all right. 


Birmingham, Eng. CHERRY RED 





Changed Views Regarding the Metric System. 


Editor American Machinist: 

Some years since I was asked to sign a 
petition to Congress asking that the metric 
system of measurements be _ officially 
adopted as the legal American standard; 
in common with many others I complied, 
under the impression that the ease of reck 
oning with decimals and the convenience 
of a logically harmonious system would 
for all trou 
incidental to the 


be sufficient 
fancied 


to compensate 
and real, 


Since then actual experience with 


bles, 
change. 
the metric system has led to a revision of 
views, so that to-day I am decidedly “on 
the fence.” 

The one great and undeniable advantage 
that the metric system has above all others 
is to be found in the logical relation of 
the various units of length, surface, space 
and mass and their systematic derivation 
h. There 


can be no question of the great supericr- 


from one common unit of lengt 


ity of the metric system over any of the 
others at present in use in this one regard; 
there is in fact no other set of measures 
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that can be appropriately called a system, 
least of all the English and 


hodge-podge. 


American 


That the metric system is a really satis- 
factory solution ot the problem is, to say 
the 'cast, doubtful. 
its units as to size is debatable; but it is 
very likely that no serie 
generally satisfactory. 


The convenience of 


of units can be 
The requirements 
far 
The best unit, or se- 
ries of units, is one that does not involve 
large figures. Manifestlyit is in this respect 
impossible to equalize the conflicting needs 
of the astronomer dealing with units of 
millions of kilometers 


of the various arts and sciences are 
too varied for that. 


those of the 
units 
that range ‘rom millimeters to kilometers, 


with 
shopman and engineer dealing in 


nor yet to at the same time satisfy the 
intense longing of the physicist for a unit 
more convenient than the millionth part 
or a millimeter. 

That argument of the advocates of the 
metric system that its unit, the meter, is 
a natural one, a certain definite portion of 
the earth’s diameter, may be at once dis- 
missed; it has already been proven that 
the meter’s relation to the earth’s diameter 
is, or was, not reliably known 

There remains the other chief claim— 

the 
upon 


convenience in reckoning, owing to 
metric system’s having been built 

the decimal plan. This is really a very 
but 


The decimal system is only in 


alluring claim, will not bear close 
scrutiny. 
part more convenient than a binary sys- 
tem, but not wholly so, or even more so 
It is in fact more uncertain in arithmetical 
operations than the decidedly faulty Eng- 


lish 


posed to my preconceived notions of a few 


system. This statement, directly op- 
years ago, is advanced as a result of direct 
experience with the metric system, extend- 
ing now over three years, Having been 
gradually led to this conclusion, I deter- 
mined to 


put it to a practical test. <A 


certain problem—not made up specially for 
the occasion, but cropping up in regular 
submitted to drafts 
men and designers, some of them of more 


practice—was seven 
than average attainments and all of them 
thoroughly familiar with the metric system 
through having used it almost exclusively 
in their practice and schooling. The cor- 
rect result was arrived at by only three of 
the seven men. 

The problem was at first given to but 
one man, and only the obviously wrong 
result led to 


The difficulty lay in 


its being handed over to 


others. the correct 
location of the decimal point; with one 
exception all had the correct numerals, 
but the men were apparently lost in the 
maze of decimal figures. The location of 


the decimal point varied by as much as 
six places. 

The same problem with equivalent val- 
ues in English handed 


The correct result was arrived at by 


units was then 
out, 
six out of seven men in an average of two- 
thirds the time taken 


for its solution in 


the metric system, showing that the per- 
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centage of error was very much less and 
the time consideraLly less with the binary 
system, notwithstanding the relative un- 
familiarity of the men with the units of 
the binary system. 

From the draftsman’s point of view, the 
binary system is also decidedly more con 
venient. In mechanical engineering prac- 
tically the world over the most generally 
With 
the metric system the next one available 
to one-half is one-fifth; this is small and 
not 


used scale is smaller than one-half, 


convenient as compared with one 
fourth; going further, the inconvenience 
becomes greater with one-tenth than with 
one-eighth, etc. Actual use will convince 
anyone of the truth of this, as it has me, 
who confesses to having been very skep 
tical as to there being a practically no 
ticeable difference in convenience of quar 
ter against fifth and eighth as against tenth 


scales. To sum up: 


1. A general international system of 
units for length, area, space and mass 
logically built up on some one base unit 
is very desirable, Whether that base unit 


is the meter, or some other, is 


toot, or 


essentially immaterial—the 


of the 


requirements 


various arts and sciences are too 
varied to admit of a generally satisfac 
tory base unit. 

2. A cecimal 


System is not as conven! 


ent as a binary system in mathematical 
drafiing-room or shop work, at least so 
far as mechanical engineering is concerned 

3. The universal adoption of some one 
system is desirable; a binary one, logical.y 
built up, if possible; if not, then a decimal 
built up. If the 


be conceded, then the 


system logically latter 
metric system is as 
good as any, and practically better, having 
already been widely adopted 
Henry Hess 


The Clean Blacksmith Shop. 
Machinist : 


Being a constant reader of your valu 


Editor American 


able paper, I would like to 
the 
1339 by Mr. H. R. Looker, foreman black 
Ann Arbor “The Clean 
Blacksmith Shop—Does it Pay?” Now, I 


am a blacksmith and have had seventeen 


say a tew 


words on subject taken up at page 


smith, Railroad, 


yt ars’ one of 


1 experience at the largest 
United 
States and have worked in different shop 


and | 


steel manufacturing plants in the 


have yet to hear of any foreman 


taking the trouble to concern himself in 
any way about the condition of the black 
smith shop. The shop in which I served 
my apprenticeship was built of brick and 
wide. 


was about 125 feet long by 100 feet 


It was part of a large building which was 
divided into three rooms—a machine shop 


in one end, a boiler shop in the other end 


and the blacksmith shop in the middle 
room, connected only by large sliding 
doors. There were two windows in one 


end and four windows and a double door 


in each side, but all the windows were 


about 8 feet from the floor, and in all my 
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stay there I never saw any of them opened, 


rhis 
forges, 


winter or summer shop contains 


seventeen blacksmith large 
and one heating furnace, 
with a bolt header, and it is run both day 
and night. Often the 


daytime I have had to light a torch to be 


two 
steam hammers 


when working in 
able to read the figures on a rule or square, 
yet we 


class work 


were expected to turn out first 
\ man working in this shop 
never sees the sky unless he goes outside 


I am satisfied that Mr. Looker would have 


a great deal more to say on this subject 


should he spend a week 


ir so in this shop, 


as he would never see any sunshine in 
there. Should you see fit to print this, | 
think that other blacksmiths will agree 


with me in saying that this is a fair sam 


pie of the shops in some parts of the coun 


try. BLACKSMITH 
Habits—Right- and Left-Hand Screws. 
Editor American Machinist 
Mr. Osborne's letter on habits and ex 


periences with right- and left-hand screws 


brings up a point that 


needs thinking 
about twice 

slide of a 
still 


Taking the case of a cross 


lathe If the screw stands (that is, 


without end motion when turned) and the 


slide then the should be left 


hat d, 
slide, as 1 the casc 
Pond and 


other 


MOVES, screw 


but if the screw moves with the 
with the compound 


Reed 


machinery, then the screw to 


rest of lathes, and often 


with 
ame as the left-hand screw 1n thx 
first 

And thi 


it not for 


Cast should be right hand 


might be held as a law, were 


the fact that we get into trouble 


when we come to the tail spindle screw 


If the screw is turned with a hand-wheel, 


then it should be a right-hand screw, al 
though it does not move with the spindle 
Why this should be 


and setting up the spindle the hand natur 
the But if 


so is that for drilling 


ally grasps the wheel 


the 


top of 


screw is turned with a crank-handle, 


then the most natural thing to do is to 


turn from you to drill, and that calls for 


a left-hand screw 
With the 


exception of the hand-wheel 


on the tail spindle screw, it seems, so far 
as my experience and observation have 
gone, the law is sound which holds that 
where the screw does not travel with the 
lide it should be left-hand, and right 


hand where the 
The 


another 


two move together 
hifter or shipper pole or handle ts 
point. I hi 


was any question but 


id not supposed there 
what all shifter poles 
on lathes moved toward the headstock to 
the until I 


told by learned 
trade 


start machine forward, was 


an old machinist, who his 


Bement’s, that all his own lathes 


] 


operated the other way 


There certainly should be a universal 


way, and it would be interesting to know 
if there are many localities where moving 
the pole away from the headstock to start 
forward prevails 

Joun FE. Sweet 
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The “ Technolexicon.” 


We have several times, in the past, re- 
ferred to the praiseworthy and important 
enterprise of the National Society of Ger- 
man Engineers in entering upon the prep- 
aration of a vocabulary of technical terms 
in which the definitions and equivalents 
are to be given in English, German and 
French. 

As we have often pointed out, the trans- 
lation of technical matter is the most dif- 
ficult of all translations. English-German 
and German-English catalogs, which are 
a laughing stock, are the direct outgrowth 
of this difficulty, and, inasmuch as .this 
vocabulary aims directly at supplying the 
deficiency which leads to catalogs which 
result in nothing but derision by their re- 


cipients, machine-building houses have a 


direct business interest in co-operating to 
this the 


insure. 


make dictionary success which 


such will 
The difficulty of 


nical translations was brought home to us, 


co-operation 
making correct tech- 
and may be made plain to our readers, by 
if a native of South Am- 


erica who was educated as a mining en 


the experience 


and one 


the 


gineer at Columbia University 


of whose early business tasks was 
translation of a mining machinery catalog 
Spanish. He 
equipped. His native language was Span- 
ish and he was intimately acquainted with 
the machinery to be Never- 


found the translation a matter 


into was apparently well 


described. 
theless he 
of the greatest “difficulty and, although the 
catalog was not a large one, its transla- 
The diffi- 
culty arose from the fact that while the 


tion was the work of months. 


translator's native language was Spanish, 
his technical education was all in English, 
and he hence had no knowledge of equiva- 
lent technical terms. 

It is to remedy these conditions that 
the National Society of German Engineers 
technical 
*Techno- 


has undertaken to publish a 


dictionary under the _ title 


lexicon,” which is to be made. as 


comprehensive and complete as possi- 


ble through the co-operation of other tech- 
industrial societies and of in 


nical and 


dividuals native and foreign. Being aware 
of the great difficulty of such a task, and in 
order not to make the work too volum1- 
nous, the Society of German Engineers 


decided to publish the dictionary in the 


three mostly used languages, English, 
French and German. 

It was in March, 1go1, that this work 
Was inaugurated by the appearance of a 


publication in the paper of the Society 
of German Engineers, through which for 
the first time the intention to publish such 
a comprehensive work was made widely 
known, and shortly afterwards printed in- 
formation was sent to technical societies 
and individuals in Germany and abroad, 
the 


contributions to the“ Technolexicon” 


stating manner and ways in which 


could 
be furnished by everybody in touch with 
the industry and with technical and engi- 


neering work. 
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Dr. Hubert Jansen, whose name was 
already connected with other encyclopedic 
works, was elected editor in charge of 
this great undertaking, and at the forty 
third general meeting of the Society of 
German Engineers, held a months 
ago in Dusseldorf, Germany, in connection 


few 


with the industrial exhibition, he reported 
the progress of the work. 

An idea of the comprehensiveness oi the 
work from the state 
ment of Dr. Jansen that, though words 


can be concluded 
have already been gathered for one and a 
half years by societies and individuals in 
Germany, Belgium, France, England and 
the United States, the collection will prob 
ably not be completed before the end of 
the year 1904, when the compilation of the 
contributions will begin, which will occu 
py about two years more, so that the man 
uscript will be ready by about the end of 
the year 1906, when. it will go to the 
press, 

It should be especially understood that 
a knowledge of French and German is not 
n order to do effective work in 
tech 

the 


necessary 


this matter. Full explanations of 


nical terms in English will enable 


editors to supply the French and German 
equivalents, and such explanations will, 
we imagine, be found necessary in the dic 
tionary in addition to the equivalents, and 
especially in cases in which there are no 


equivalents. The following is a_ typical 


illustration of definitions of this. class 
which is taken from the writer's note 
book : 

Burden. A term used in America to 
designate the factor which is added to 


the cost of material and direct labor (see 
Direct Labor) in order to obtain the gross 
The 


phrase ) 


or total cost of manufactured goods. 


word is synonymous with the 
shop charges, shop expenses or establish 
ment charges, which, especially the first 
two, are sometimes heard. The word on 
cost is used in some parts of Great Britain 


if this 


Anyone can supply definitions 


kind. Should the terms be very urcom 
mon, it is desirable to give at the same 
time the source, where the term may be 
found or used. 

The principal sources for the ‘Tech- 


nolexicon” are of course these contribu- 
tions, but of great value are also catalogs, 
price-lists and other printed matter of in- 
dustrial firms, from which the technical 
terms may be gathered by the assistant 
editors and other collaborators of the ed 
staff of the “Technolexicon” in 


It is highly desirable, therefore, 


itorial 
Berlin. 
in order to further the work of this dic- 
tionary, that all the manufacturing firms 
publishing printed catalogs, price-lists, 
etc., should send a copy of their printed 
matters to the “Editor of the Techno 
lexicon, Dr. Hubert Jansen, Berlin, N. W. 
(7), Dorotheenstrasse 49,” since, as al 
ready explained, the publication is largely 


The “Tech 


nolexicon,” once completed, will undoubt 


in the interest of such firms, 


edly prove a most valuable help in the 
-_ I 
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work of correctly translating catalogs from 
li ge into another 

We cannot bu 
terprise and of thoroughness with which 
has both of 


which, especially 


One 


inguage 
admire the spirit of en 


the work been undertaken, 
thorough 


As 


course, 


the latter, are 
ly characteristic of the German people. 
a business enterprise it cannot, of 
receive any adequate reward, and we doubt 
if such reward is expected. The least that 
engineers and manufacturers can do is to 


assist in so laudable and public-spirited at 


enterprise 


All who may be willing to contribute 
through collecting terms and phrases are 
for note bo ks, l] 


apply especially 


arranged for that and for letters 


irectly to D1 Jansen Or 


to \ltred Mueller, 150 Nassau street 
New Yor \ 
Some New Things. 

The illustration is of a cold-sawing ma 
chine of mewhat novel construction 
which  ¢ truction mad sufficiently 
cleat \ h ill tr: Ol B vel Y rs 
transmit m n from the horizontal shaft 

















THE COCHRANE-BLY COLD SAW (¢ rTING-OFI 
MACHINE 

it the rear to the inclined worm if 
which drives the saw arbor, and the feed 
is by means of worm gearing driven by a 
chain and sprocket wheels from the saw 
rly T rac b ng itt cl d tw tire S at 
of ( d into which a pinion o1 ( 
Ca4rt Y Fea4©rs The \ e€ Cai b SWwive ed 
to : le angle, and iY el 
the 1 hine 1s of l proportions 
ntended » do repid ‘ ccurate wo! 
An at ment is furnished by which say 

( nd n place | Ss iving the nN 
of their removal and ring that they 
Wi vc ground true, so that every tooth 
will d Ss silat f cutt Ing Phe machine 
s made by the Cochrane-Bly Ma 1 


Courses of Lectures to Journeymen. 


[Two interesting courses of lectures 


which should also prove profitable to those 
for whom they are intended, are an 
nounced to be given it the New York 


AMERICAN 


Trade Scho |, 


and Sixty-eighth stre 


for journeymen electrical worker 


other for journeyme 


embracing in each ec 


suggested by the purposes of the 


Each course is to 
that for 


tober 22d 


the « ngineer 


and then o1 


days, concluding AYE 
trical course will le 


and occupy alternate 


tures will be condue 


Ham rschlag, 


will be 


ind tl 


course $1 


[|b ur Special ( 
\fter ha 


Vine STC 


mark, 


ase 


consist 


1¢ chars 


Sweden and No 
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First avenue, Sixty-seventh 


ets One course ts 
s and the 


il steam 


the 


engineers, 
entire 
of ten lectures 
s beginning on 
1 alternate Wednes 
Phe elec 
October 31 

Phe lec 
Arthur \ 


irch 4 


on 


|} on 


lridays 


ted by 


sav that the outlook in the North 
little better than in Central | pe | 
have called pon most of the princi ] 
dealers m machinery, d have 1 
number cf tl eading engineering wor 
Phe latter re rather busy, d thou 
he machinery merchants are 1 ell 
satishedas they were a year or two ag ve 
orders are coming in, and there 

ng of the general depression I f na 
over Germany) 

Denmark ts chiefly an agri ural co 


try, and the principal demand is for ag 
cultural machinery and implements. Hig 
ly developed n Wenmark is the dairy 
dustry, and cheese and butter making 1 
chines find always a ready ( In tl 
line however, thre Danes have estab hed 
an industry of their own, and are not only 
selling their dairy machinery in the cour 
try itself, but sO in many foreign mat 
kets Jesid gricultural implement 
there exists at present a good demand for 
railroad material, rolling stock, steam 


pumps, COnVeVI 


machinery, 


alr Compre 


sors, gas and gasoline engines, petroleun 
motor electrical machinery and_= small 
I ols | \\ { { ol Scandinavia dor 
n pro¢ ‘ \ ] id the fuel ‘ 
tion is one I ( lost mMporta ) 
lems f N In me pat f 
scandit i \ ( 1 ga mo 1 
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No. of men 
employed. 


Aktiebolaget Separator, Stockholm. 
Nya Aktiebolaget Atlasin Stockholm. 
Statens Jarnvagars Reparationsverk- 


to 


7 
7 


3 


6 


tad in Stockholm, several work 

shops, State property, together.. 1,800 
Munktells Mekaniska Verkstads 

Aktiebolaget in Eskilstuna...... 738 
Husqvarna Vapenfabriks Aktiebola- 

Sct it FIGSGVaIna 65 s:0000ss 0s. F052 
Motala Verkstads Nya Aktiebolaget 

Mh SOAR hccscvarievievasereoun Ieee 
Kockums Mekaniska Verkstads Ak- 

tiebolaget in Malmo............. 1,004 
Goteborgs Mekaniska Verkstads Ak 

tiebolaget in Goteborg........... 838 
\ktiebolaget Bofors Gullspang in 

OR ici teanskn es reaeees eee 
Stromsnas Jarnverks Aktiebolaget 

TM 6 Oe 800 
Fagersta Bruks Aktiebofaget in Fa- 

POTHS.. 6:<. ee er ee ere ¢22 
Avesta Jarnv« rks Aktiebolaget in 

Avesta PPE Cer eT ae 
Stora Kopparbergs Bergslags Aktie 

bolaget in Domnarfvet........... 2,199 
Ljusne-Woxna Aktiebolaget in Ljus- 

ee ee Te 
Sendvikens Jarnverks Aktiebolaget 

SIR: SAMIEMS Ls a's cin ci wee vers arte oraSerea'o: AO 

That such an important industry re 
quires every year a good amount of ma- 
chine tools is a matter of course. Our 


appreciated in Sweden, 
I was told that 
the 
wish to 


tools are highly 


and wherever I went our 
world. In 
call the 


attention of our manufacturers to the fol- 


machines are the best in 


connection herewith | 
lowing: As a rule, patents are always 
taken out for England, Germany, France 
and Belgium. For Sweden, however, pat- 
ents are never secured. The Swedes are 


very good mechanics, and our machines 
are to-day just as well imitated in Sweden 
as they are in Germany and Great Brit- 
ain, | can state on good authority that 
a certain firm in Stockholm makes a spe- 
cialty of imitating American machinery; 
they buy one machine, imitate it, and sell 
it at a much lower price than the Amer- 
Almost every 


machinery 


ican machine can be sold at. 
importer of American com- 
plained about this point, and our manu- 
facturers should by all means first secure 
a Swedish patent, and then sell their ma- 
chines over here. 

A far larger business could be done in 
machine tools if we would supply them 
with direct electric coupling by means of 


Sweden is 


rotary current motors. ex- 
tremely rich in water power, and elec- 
tricity is making steady progress. The 


manager of Schuchardt & Schtitte’s Filial, 
he had 
several times to the States regarding this 


Stockholm, told me that written 
question, but always received unsatisfac- 
tory replies 

The State Railroads are just now build 
ing new, extensive machine shops at Ore- 
bro, where the system above referred to 
be installed As the 


will railroad could 
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not get the machines with direct electric 
coupling (without belting) from the ma- 
chinery importers, the order was placed 
with the K6pings Mekaniska Verkstad, 
where the machines are now being built 
after the company’s own drawings and 
specifications. 

The lumber ‘ndustry takes the second 
place. The output amounts to an annual 
value of about $40,000,000. There are saw- 
mills with several million crowns of cap- 
ital, employing 800 hands and more. 
Quite a number of mills have as many 
as thirty saw frames. The machinery is 
largely made in the country itself, but also 
freely the 
coming from Germany. | 
that by strong efforts our manufacturers 
will be able to compete successfully in 


imported, principal imports 


have no doubt 


saw frames, band and circular saws, and 
general wood-working machinery. 

Other machines finding a good sale in 
Sweden are those used in the mining in- 
dustries. Many new fields have recently 
been discovered, ond the prospects for a 
steady development of this industry are 
very goed. 

Great progress has been made of late by 
the clay-working industry, and machinery 
for this branch should also find a good 
field in There is further on a 
demand and 


Sweden. 
for 
sas A 
machinery, tools and machines for glass 


stone marble working 
works, machines for the match industry, 
which is very important; wood-pulp and 
paper-mill machinery, and railroad mate- 
rial. 

but American locomo- 
tives are condemned wherever I raise the 
The Swedish 


satisfied at all 


Sirange to say, 


question about our engines. 
State not 
with the 
the United 
plained especially about the way the dif- 
the 
They were not marked, and in 
had to be 


railroads were 


locomotives they received from 
States. The engineers com 


ferent parts of locomotives were 


packed. 
whole 


many instances 


worked over again, while others had to be 


parts 


supplanted by new ones. 
You will no doubt remember that a few 


years ago the Danish State Railways 
placed an order for a certain number of 
locomotives—I think eighteen—with the 
firm of Ernesto Breda & Co., of Milzen, 


Italy. While in Copenhagen I asked about 
these engines, and was told that they gave 
Should 


not be able to supply just as good loco- 


“very satisfactory results.” we 
motives for foreign markets as our Ital 
ian friends? Henry L. GEISSEL. 


Stockholm, Sweden, September, 1002. 





The John Fritz Medal and Banquet. 
For some time past a committee of en- 
gineers has been at work raising a fund 
for the establishment of a gold medal, to 


be known as the John Fritz Medal, and 
which is to be awarded annually for mer- 
itorious engineering work. This move- 


ment has been set on foot in order to do 


honor in a striking, appropriate and per- 
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manent way to the personality and achieve- 
ments of Mr. Fritz. 

The efforts 
the success which they deserve, and that 


have been crowned with 
event, together with the completion of his 
eightieth year by Mr. Fritz, will be cele- 
brated by a dinner in his honor at the 
Waldorf-Astoria on Friday, October 31. 

The man and the double occasion will 
the 
American engineering history. 
dict the for it that 
tended the raising of the fund for estab- 
lishing the medal. Full particulars may 
be obtained of John C. Kafer, 
urer of the Committee, 374 Fifth Avenue, 
New York. 


events of 
We 


has at- 


make this one of notable 


pre- 


Same success 


Treas- 





The United States Civil Service Com- 
mission announces that on December 9-10 
an examination will be held for the posi- 
the 


Printing at 


tion of mechanical draftsman for 


Sureau of Engraving and 
Washington. 


is $1,000 per year, and persons who desire 


The salary of this position 


to compete should apply for particulars 
to the United States Civil 
mission, Washington, D. C. 


Service Com 





A reader wishes to know how to pro- 
duce what is known as gun metal finish 


on steel. 





for the Ad 
changed its 


The American Association 


vancement of Science has 
time of meeting, and its next gathering 
occur on December 29 to January 


Washington, D. C. 


will 
3 at 





The semi-annual report of Willans & 
Robinson, Limited, Rugby, England, 
shows a net profit of £33,449 ($167,000) 
and the 


of 6 per cent. per annum on the preferred 


dividends were declared at rate 
stock and 10 per cent. per annum on the 
ordinary shares 
Personal. 
Christopher Metzler, a foreman who has 
Goodrich & 


Akron, Ohio, for twenty-five years, 


been in the employ of B. F. 
Co., 
has been retired by the firm upon full pay 
for the rest of his life. 





Obituary. 


Albert H. Saunders, an inventor and 
formerly a machine shop proprietor, died 
at Nashua, September 11, 
old. Mr. 


native of Rhode Island, began his busi 


seventy-one 
years Saunders, who was a 
ness life as a civil engineer, but at the 
age of twenty-six he became superinten 
dent of a textile mill and gave his atten 
and 


several devices which proved remunera 


tion to mechanical affairs invented 
He started a machine shop of his 
own in 1866 and the 


largest experimental shop in New Eng- 


tive. 


for a time it was 


land. He gave up the business in 1888, 
and for a time was occupied in civil en- 
gineering and as an architect. 
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Commercial Review. 
New York, October 13, 1902. 

For some time past efforts have been 
made to form a combination of all steam 
pump manufacturers not identified with 
the International Steam Pump Company. 
On several occasions current reports indi 
cated that the project was on the verge 
of consummation, but as yet nothing defi 
nite has been accomplished in the matter. 

We understand on excellent authority, 
however, that a meeting of those inter 
ested in the proposed merger was recently 
held in Buffalo, and that the subject was 
taken up only in an indirect way, in 
consequence of the belief that a matter of 
greater moment was the question of an 
increase in prices, because of the con 
stantly increasing cost of labor and mate 
rial. We are also informed that when 
this was discussed, a representative of the 
International Steam Pump Company was 
admitted, and took an active part in the 
proceedings. 

It is a fact not generally known to the 
trade that while the International Steam 
Pump Company was organized in 1900, the 
prices charged by the companies who en- 
tered it at the time are the same to-day as 
a general rule, that these companies were 
charging then Yet everybody knows 
that during the past two years, and nota 
bly during the past year, the tendency 
toward higher prices for labor and mate- 
rial has been most marked 

Despite these facts, our advices are that 
no agreement in the nature of a concerted 
increase in prices was reached, although 
the propriety of such a course was con 
ceded on all sides There was a difference 
of opinion, however, as to the general de 


tails of the increase, and we understand 
] 


that the probabilities of an amicable ad 


justment of them in the near future are 
of the best. The initiative in the matter 
will be taken by the International Steam 
Pump Company, which is chought to con 
trol about 75 per cent. of the steam pump 
ing machinery output of the country 
American manufacturers of electrical 
machinery were greatly surprised recently, 
when the cables announced that the con 
tract for constructing a complete electric 
lighting plant and tramway at Manches 
ter, England, had been awarded to the 
Allgemeine Electrical Company, of Get 
many. 
of the largest contracts for 


electrical machinery that has been given 


This is on 


out in England in years. It amounts to 
about $700,000, and several American 
firms were numbered among the bidders 
English firms were well represented among 
the bidders also 

The fact that the German company was 
enabled to out-bid both its English and 
American competitors affords another 
demonstration of the belief, that until the 
German manufacturers get rid of the large 
amount of machinery left on their hands 


by reason of the recent industrial crisis 
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in Germany, both English and American 
manufacturers cannot compete with them 
all other things being equal 

Until this contract was awarded, how 
ever, an impression prevailed that any 
machinery of German make could not get 
a foot-hold in England under any circum 
stances, because of the antipathy the aver 


1 


age Englishman was thought to bear 


against the Germans, and for reasons 


which are well known Even the Get 
man manufacturers themselves gave cred 
ence to this, by seeking an outlet for their 
surplus stock in almost every quarter of 
the globe, except England. The fact, 
however, that the Allgemeine Company 
has triumphed shows either that England 
and Germany are willing to forget the 
past, or that Washington Irving was right 
when he said that Johnny Bull neve 
stands on ceremony where a dollar ts t 
be made or saved 

No report issued by the United State 
Steel Corporation since its organization 
has received greater consideration in the 
editorial columns of the daily newspapers 
than that which has’ been bestowed 
on the quarterly statement recently issued 
The comments passed upon it have been 
of the most flattering kind, especially thos« 
which New York city newspapers have 
indulged in Phe latter regard the good 
showing made by the corporation as es 
pecially significant in view of the depres 
sion which has made itself felt in financial 
circles recently, for which the high rate 
of money has been largely responsibl 

From the criticisms which have been 


made on the report, the inference can be 
drawn that there was a time when it wa 
thought that when there was any upheaval 
in Wall Street, particularly when th 
money market was unsettled, the path of 
the average industrialconcern was perforce: 
strewn with thorns. The daily newspapers 
seem to think that whatever reason there 
may have been for such an apprehension 
in the past, it either does not obtain at all 
now, or, if it does, it is but 
point to the recent report of the United 
States Steel Corporation as proof positive 
of their contention 

Another deduction that can be drawn 
from the criticisms is that as long as the 
United States Steel Corporation continues 
on the high road of prosperity, industrial 


enterprises embraced in the iron and steel 





industry can be understood to be opera 
along successful — line als In other 
words, the corporation is looked upon as 
sort of a barometer of iron and steel i 
terest b th ( I 1 ..% tte 
whether or not this 1 », the fact remains 
hat the policy of tl nm Sin 
its inception is regarded as being a model 
one for industrial establishments to adopt, 


and examples are numerous where old as 
well as new industrial interests have made 
their management conform to it 

— a oe See — | 
number of machine-tool men are gathe1 


ing at the Hollenden Hotel, Cleveland, 
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the International Harvester Company, 
\IeCormick, Plano and Deering divisions, 
\very Manufacturing Company, Port 


Engine & Thresher Company, 


Manufacturing 


Huron 


Sandwich Company, 


Safety Shredder Company, Newark Ma 
chine Company, Parsons Band Cutter & 
Self Feeder Company and other makers 


of agricultural machinery. They are re 


ceiving numerous orders for complete 


shop equipments and for tools and sup 
Their 


plies for repairs and replenishing 


new 300-page general catalog will be 
mailed free on application. 

The Ilinois Car & Equipment Company, 
Chi 


large 


of Hegewisch, Ill., just outside of 


cago, has recently purchased a 
amount of electrical apparatus which will 
he used for the operation of wood-turning 
the Westing 


Electric & Manufacturing Company 


machinery An order on 


house 


includes two 250-kilowatt and one 200 


kilowatt two-phase alternators, togethet 


with a four-panel switchboard and_ the 


following induction motors: two 100 


hor ( 


50 horse 


power, five 75 horse-power and one 


7 
power 


The Chicago Pneumatic Tool Company 


+1 


reports that owing to the increased busi 


ness it is receiving from the Southwest 


territory it has deemed it advisable to 
again place a representative in that dis 
trict, and therefore has located its Mr 
W. C. Walker in St. Louis, with head 
quarters at 325 Lincoln Trust Building 
Phe company believes this arrangement 
will greatly facilitate handling the vol 
ume of business received from that ter 
ritory and will be very advantageous to 


hoth the company and its customers 


The Steel Storage & Elevator Con 
struction Company has adopted electric 
power distribution for a large grain cle 
vator which will be erected for the Can 
adian Pacific Railway at Fort William, 
Ontario \ recent) purchase from the 
Westinghouse Electric & Manufacturing 


Company includes a direct current gener 


ator and a number of direct current mo 


rs for the 
he 


\rmy of the Republic at 


{ operation of this elevator 


recent encampment of the Grand 


Washington, and 


the low rates of fare which the railroads 


made from all over the country for those 


who desired to attend it, brought a great 
many machine-tool builders to this city 
One large machine-tool coneern had _ five 
visitors trom Cincinnati: alone, and other 


es were surprised as well as pleased 
eceive a call from customers. living 
me distance from New York 
' R . 
The Browning Engineering Company, 


OL Ohio, 


cha ed 


rece! tly 
Westinghouse 


& Manufacturing Company a 


veland, has put 


the Kleetric 


from 
large num 
bet ol 


railway-type crane motors, rang 


ing in capacity from 25 to 50 horse-powet 
Phe list of machine tools desired by the 
Baltimore & Olio Railroad for the new 
repair shops it is building at New Castle 
Junet on, Pa., has reached the “street 


It means an expenditure of about $60,000 
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Cable despatches announce that the com- 
missioners appointed in England to inves- 
South Africa 
The latter states 


tigate trade conditions in 
have made ther report. 
that in the matter of engineering, mining, 
machinery 


and agricultural 


manufacturers 


electrical 


\merican have made the 


most headway, with their German com 


petitors a close second. The commission- 


ers say English manufacturers have not 


made their presence felt at all in the coun 
try, and declare they can blame their anti 
quated business methods for it. 

The report speaks in glowing terms of 
the possibilities of trade in the country, 
and uses no ambiguous language in pre 
the 


dicting that unless manufacturers on 


Continent bestir themselves, Americans 


will walk off with the lion’s share of it 


\t the present time American mining ma 
chinery is almost universally used in South 


\frica 


Regarding trade conditions in South 
\frica, United States Consul-General H. 
Clay Evans, London, sends to the State 
Department newspaper clippings. which 


read in part as follows: 


“The only serious competition will come 


from America, One reason why the costly 
mine machinery has in late years come 
largely from the United States is this: 
The kind of machine used on the Rand 


is to all intents the same as has been used 
Nevada 


there 


in the silver mines of for many 


vears, and ce evolved the 


fittest, so that 


mMpetition 
when these fields began to 


develop there was the plant ready for 


shipment in New York, but in spite of low 


ocean freights the \merican has been 
gradually pushed back, until we find 

what? That Fraser & Chalmers, the one 
time monopolists of mine outfits, have 


started huge works at Erith for the pro 


duction of this heavy machinery. There 
a British drill at work on the Rand; 


The 


\merican machine is light, compact, easily 


Is not 


they are heavy, cumbrous, slow. 


worked. The Fraser & Chalmers plant at 
Erith is operated by an English company, 
ganized some years ago to manufacture 
Fraser & 
the 


Chalmers, of 
\llis-Chalmers 
Company, Broad-Exchange Building. Con 


the specialties ot 
Chicago, now part of 
siderable machinery, however,is being held 
South Afri 


also 


in the Chicago shops for the 
The Gates Iron Works, 
\llis-Chalmers Company, are 
the same field \s 


are made principally by the 


can markets 


part of the 


also filling orders for 


to drills, they 


Rand Drill Company, of 128 Broadway, 
and the Ingersoll-Sergeant Drill Com 
pany, whose offices are in the Havemever 


Building. Both those concerns have lare« 


orders on hand at present.” 


CHICAGO MACHINERY MARKET 


Che 


machinery -during the past month is that 


general impression about electrical 


trade has been inclined to be quiet. Fac 


tories are generally reported to be busy, 


not 


\ Chica 


some of them so busy that they are 


looking for additional business 





( Icte yber 16, 


1902 


go electrical machinery man, wishing to 


make other business connections, wrote 
to an Eastern manufacturer of machinery, 
not represented directly at Chicago, asking 
for the agency. The reply was that the 
would be 
that 


four 


manufacturer 
later, 
working 


glad to take up 


the matter but just now they 


were twenty hours a day 
and that even with that activity they were 
unable to keep up with their orders. It 
is in the sales departments that one hears 


The 


dence is not especially significant, for at 


of the dropping off of trade subsi 


this time the volume usually wanes, quiet 
prevailing until about the turn of the year 


There are, however, a considerable num 


ber of projects which have been under ne 


gotiation for some time and which it 


thought would be closed ere this, but still 


they drag, and when inquiries are mad 


concerning the same the reply comes that 
the ready to 


prospective buyers are not 


now. In some in 


Thus 


the Omaha Packing Company has been an 


take up the matter just 


stances there are special reasons 


inquirer, but is procrastinating, The in 


ference is that the supposed negotiations 


looking to a combination of the larg 


packing interests may be delaying the 


other 
1] 
it 


placing of the order. In instances 


shops to be equipped electrically are so 
busy that the owners are reluctant to make 
the interruptions necessary for the change 
in power 


\ fair 
but it 


amount of business is current, 
is running more largely than usual 


The 


Varnish Company, Chicago, 


to smaller installations American 
contract 


the 


has 


ed to make an electrical installation, 


generator being 30 kilowatts. The Bruns 


wick-Balke-Collender Company is equip 
ping its Chicago plant electrically. When 
completed they will have about 1,000 


horse-power in motors with corresponding 
The United 


Company, part of the United States Plain 


generators, States Printing 


Card Company, has bought about. sixty 
motors. The Adams & Westlake Com 
pany has purchased from the Spragut 


Electric Company and from the Crocke1 
Wheeler Company additional motors, and 
will eventually 


equip the whole shop elec 


trically 

Among recent motor sales) of — the 
Crocker-Wheeler Company are the fo 
lowing:  Allis-Chalmers Company, Mil 
waukee, 50 horse-power; Algoma Steel 
Company, Sault Ste. Marie, Ont 100 


Patton Paint Company, 


Armout 


horse-power ; 


Newark, N J ’ 


200 horse-power : 


Fertilizer Works, Atlanta, Ga., 100 hors 
power; Minnesota Steel and Machinery 
Company, 112 horse-power; Simple A« 


count File Company, Fremont, Ohio, 57 
horse-power; Findlay Table Manufactur 
ing Company, Findlay, Ohio, 122 hors« 
power, also two generators aggregating of 


kilowatts: Armour & Co., 400 horse-power 


for East St. Louis and 200 horse-powe1 


Worth, 


140 horse-powet 


for Fort Tex.: Reedy Elevator 


Company, 
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Quotations. The plant of the Hubbard Fertilizer Com boiler shops, SOOxZ00 fe ere ¥ 
s . pany, of Baltimore City, Md., which was de fifteen other buildings 
> ¢ ie - > 7 
New York, Monday, October 13 stroyed by fire recently, will be rebuilt It i ‘a that 3 a notional , 
; s said thi ‘ ite mn ilp ¢ 
New York prices tor Northern and W. Cc. Ritchie & Co... manufacturers of Paper Company will erect a paper mi 
Southern irons. largely nominal, are as paper boxes, Chicago, will erect at South Chi Morrisonville XN. Y next spring it Ww 
follows: cago a three-story factory to cost S2Z0.000 manufacture into paper thé wood pulp 
F . } ' ft , iy 
N ] F. C. Johnson and George Manning, of uct of the Saranac Rive 
Northern: ! 
; ; Anderson, Ind., are building a heading fac It is announced from Warren, ©., tha 
No. 1 X 923 50 (4925 OO tory, costing about $50,000, at Mattoon, Ill Diamond Brick & Tile Company pita i 
No. 2 X 22 75 (a 23 50 Plans will be made for a plant of the Uon, 510,000) has been organized by TI 
No. 2 plain : 22 25 @ 22 50 Ilanly Packing Company, Chicago lhe cost and Wi im Brown nd N. Merwit 
Souther of the first buildings will be about S$ 100,000 Diamond: F. Il. M sand ©. Hl. Herne 
southern Newton Falls, who w ere a plant 1) 


y . rhe contract has been let for an addition 
No t Foundry 22 00 fa 23 00 mond, Portage ¢ ney I t mia 
’ to the machine shops of the American Dis 


J >» Foundr 1 75 2s : of brick, tile and ding 
No. 2 Foundry 2t 75 MH 22 50 trict Steam Company's plant, Lockport, N. } 
y ; ee ’ >] 25 2 7s ‘ ; The Sharon (P Steel Company i 
No. 3 Foundry.. 21 25 @ 22 7: A factory addition building permit has ’ 
N F = . - 4 ~ , ing anothe st f t t STO 
NO. 4 oundry 20 25 @ 21 25 been taken out by the James Ohlen & Son 11 

ane ive 1 « \ \ in nS | 


. Saw Manufacturing Company, Col bus, © 
Bar Iron—Base sizes—Refined brands, : dat . se — contracts for three pairs of blowing e1 


The Cleveland (Tenn Woolen Mills will on awarded 1 Melnt Ilemp! 


] 








mill price on dock, 1.93¢. upward in car were awarded : & 
, k be moved to Chattanooga, where a plant and e Pittcl | . 
load lots Smaller quantities from store, ne states 
! equipment costing S100,.000 will) b estab a renee — ; Tr i 
2.15 (a 2.20¢ ished ing inchinery wen ‘ row s 
T . 1] . ; Machinery ¢ pany ( veland 
ool Steel sas SIZES Good standard 
l . I Ase ! < ° » ly is econtracto OX ‘ 
Ilarvey Abran ntra Knoxvi rand it , —_ Wood ( 
qualitv, 7c.: extra grades ioc, and up Tenn will build shops at Winston-Salen 
I : / \ Texas ‘ i vi 
ward N. (.. and put in the latest improved ma renteaenting {8 | 1 Tex peRE 
1 , . chiners 
Machinery steel Base ~ S From a The St. I " mie ’ M. M. York ] 
store »10 (a 2.2% James W. Woods, of Queen street, Ottawa L. Cannot nd 1 Mo ist nul 
: , fs ; Ont., lumbermen’s supplies, ete is having Coloni rust Company nd e M 
Cold Rolled St l Shafting > gor rol 
I ed Ce Nating—2.goc. iro plans prepared for the erection of a ving frust Company l hew owners meat 
store Tor base s1ze€s factory build canning nd ‘ ! rie nd 1 
‘oO I ] Super ingot | ! } 
Coppet Lake § eCT1ol ng 1] ( A new engineering building is) contem rhe Pav wanlom 1 ef Woor 
lidec.: € ctrolvtic and casting 11.35 (a plated by the Williamson Brothers Compans sacks Tae . (rated by W 
ch s boiler int eture as hk 
11.50¢ machinist and iler manufacturer, VPiilad iam J. Batt Frank 'I rrull and Thot 
. . . . . vyhia, Da , 
Pig Tin—In 5- and 10-to1 ts, f. o. b I L.. Foulkes New } ‘ es 1. Stay 
- 1 = - A permit has been taken out to build a of VTittst dl \l nd Jo I. lounn and 
New York, 253 @ 25'« 
factory addition for the Southwartk Mills S. Dune of Woonsocke Ihe pit 
) = + 
I £ Li id 4.10 a 4.12 c.. MN sO-tO Company, cotton and woolen g words. Philade is SiloooOO | p ny s formed YT] 
lots phia, Da ate a woolen | Westerly, Ro I. In 
Spelter—53x G 5yxK Plans are being prepared for a four-story plant 100 ! 
\ntimony—Cookson’s, 9'4c.; Hallett’s °%08102-foot addition to the machine shop of Article ff Incorporation fo ie DD 
ind I c a) ts the Victor Talking Machine Company, Cam Linseed Companys f which J. W. Danie 
a . / j f / 14 \ ] | } ! 
oil 1 ) ) ) den J Cleveland cOhi nseed « manufa ‘ 
Lard Oil—Prime City, 78 @ 82c., a ae ae 
l | | 1 rhe Reed Manufacturing Company, manu at the head ive been ed i m “ 
cording to brane and quantity ranging , Le it , ’ he new 
. , a facturer of anti-rust tin ware, Newark, N. Y be erected in St. 1 Minn I sew 
from one barrel up to large lots is about to begin the erection of a new and pany is capi ed at SLM I’ 
larger factory machinery at the no ywi ’ ved 
ee ae , . Dut the host rt ( rake T ners t 
The contract has been let to build an add 
stalled in tl s In ! will be new 
Manufacturers tion to the plant of the Niles-Bement-Pond 
Company, at Meadow and = Mifflin’ streets The BF. PP. Pulve Maat wag om 
The Big Four Railroad has decided to erect Philadelphia, Pa (capital, S200e.000 promoted by lon. Cha 
repair shops in Anderson, Ind , I. ernst, has been f ed at Rochester, N.Y 
\ new foundry is being erected at Olwmpia : ' 
. P : . - >» manufa ‘ rn ney \“W 
A new mill is to be constructed for the Wash,. by the Olympia Tron Works Company oe 
Hudson (Mass.) Worsted Company in commectian with the machine shove employ | 42 | 
ne ‘ the surface i and d 
rhe Keever Starch Company, Columbus, ©., ready in operation 
has purchased land for a new plant Pians and specifications for a new powe ; “ : 
‘ pa ‘ ‘! 
The sawmill of the Huron Lumber Com house for the United Gas & Eleetric plant It w ‘ Ny 
pany, Alpena, Mich., has been burned pany, Dover, N. H have been submitted ing depa el 
The lowa Pipe & Tile Company, Des Moines contractors for wid WW. . Rael ‘ en a ner 
fa., has begun the erection of a new plant Plans are being mace for alterations shop in Roanol Va., Db er 1 ving 
—_ : , was nd lditio buildin mothe 
rhe Hall Signal Company has contracted ang and = additional uilding for hy diana de | ding. Dox deo 
for an addition to its factorv at Garwood Pullman Company, of Pullman, 1 man nd purpose rhe aie Ss 10.000 
N. J scturer of palace cars, ¢ concern \ kr tack Ma 
rhe American Tube Works Boston and It is unofficially imnounced that thre | Worl M I KI een et 
Somerville, Mass will build a new plant a wood «ind plant of the American Tin Plate the United ¢ M lime ¢ Ltd 
Somerville Cor ny is to be made the largest and mos Lynchburg, \ Ne A ye 
aern , e plat ' ¥ ld superintende hon 
A two-story addition fOxXS0 feet wil e ! in l word I 
‘or ‘A resigi no 2h 
erected \ he Lufkin Rule Company, Sag It is stated that Benjamin St kler. 1 
in: ech > » . \ ue I 
inaw, Mi i es hiners en Ro I 
. . . I era 5 
rh Ba Engine Company brie l’a has seeking to s site in Red Lio tw su 
received ome structura sleet lol us j i erecthlo | I facturing pla . ‘ 
a ' ‘ \ \\V " 
building its new plant ' “ : 
| al ‘ s AY TL x ‘ ' j 
Phe Dentler Bagger Company, of Vicks Man eturing mpany, I ‘ Mas \ \ » M ( 
burg, Micl is building an addition to its sk the stoc ders is hie ) | " 
plant for a machine shop _ Pes lis new 1 1 - : : . ‘ 
’ . ' 
It is said that a new factory is to be \ { rnd ‘ i 
erected at Owosso, Mich... by the Vigor-o rh Madison It ’ Company's plant ' thie ) ding 
al h ron to | tec ’ 
Hlealth Food mpany, Limi 1 Summit ville Ind has been purchased b ‘ Phere te n , . near Buff 
Griff Wheel Company, Chicago, Ill. manu I Lieritawe 0 Andersot! und sod \ | YY . we ) ne W | \ ! 
facturer of car and engine wheels, will build Ilarlan, of Alexandria rl plant W dicate vl y ) es mn A ka 
an addition to its Detroit plant enlarged naneing ‘ J s 8 ‘ ! re} 
A four-story building is about being put up rhe Standard Motive Powel Compar sent ! n ypu 
for M. Gould & Sons Company, manufactur Which will locate its WCOMOTLV works a at the Hotel I ‘) SG ‘ 


ers of trunk hardware, Newark, N. J Canal Dover, ©.. has let the contract for thie said " king ‘ ntere 
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posed works. Mr. Shirley has approached 
Jacob Dold, relative to the purchase of land. 
The proposed site comprises 500 acres. 

The Light & 


Hightstown (N. J.) Eleetric 


Power Company will supply power, heat and 
light for the new plant being built by the 


This will 
hours’ of 


Hightstown Smyrna Rug Company. 
the the 
service, manufacturers 
power in 


extension of 
and 
electric for 


necessitate 
electric several 


will substitute steam 
consequence. 
Ward & Son, Boston, Mass., on ac- 


have 


Edgar T. 


count of been com- 
100x 


Bos- 


increased business, 
pelled to erect a new brick 
SO feet, on Pittsburgh street, in South 
ton, to be used for the shafting, 
tool steel and cold rolled steel and for whol 
shipments. This, with their 
store, doubles their capacity. 


warehouse, 
storage of 


sale Purchase 


street 


The Buffalo (N. Y.) Belting Company is in 


stalling at the works of the Buffalo Weaving 
Company machinery which is said to be a 
test plant, looking to the construction here- 


after of a large manufactory. ‘The process is 
a new The Buffalo Belting Company's 
belt will be a woven cotton one with a patent 
rubber that it is claimed 
will make the belt waterproof and as good as 
leather in regard to and wearing 
qualities. 


one 


composition cover, 


adhesive 


Contracts for improvements to be made by 
the Otis Elevator Company, of New York 
city, on a site at West Sixteenth and Laflin 
streets, Chicago, have been let to a Cleveland 
construction The first structure to be 
erected is a foundry, which will cost $75,000, 
but a warehouse and a machine shop are soon 
to follow The company, it is said, will ex 
pend in all about $250,000 in the enlargement 
of its This 
equipment. 


firm. 


plant. may mean exclusive of 

A certificate of incorporation has been filed 
at Dover, Del., for the Columbiana Clay 
Manufacturing Company (of which, when or 
ranized, the main office will be at Pittsburg) 
to mine, mill and deal in clay and other min 
erals for the manufacture of tiling, brick, ete. 
The incorporators are: H. J. Lawrence, Pitts 
burg: Daniel C. MeCurdy, Sheraden, Pa. ; 
Louis T. Pfarr, Rogers, O. The capital stock 
is given as $300,000. ‘The company will build 
a plant at Rogers, Columbiana County, O. 


Mordecai T. Endicott, Chief of the Bureau 
of Yards and Docks, Navy Department, Wash 
ington, has invited estimates for addi 
tional buildings at the Island Navy 
Yard, a coppersmith shop tor the steam engi 


two 


League 


neering department and a house for the loco 
motive crane machinery. Bids on the former 
are due October 18, 1 P. M., and on the lat 
ter, October 11, 1 P. M. Philadelphia build- 
ers are also figuring on a steam engineering 
building, for which there is an appropriation 
of $214,000. 


The A. Garrison Foundry Company, Pitts- 
burgh, Pa., has completed its plan for im 
provements. An extension, 67 feet long, will 
be built to the machine shop, with a 25-ton 
electric crane. A power-house will be erected 
with three 125 
three generators, as the entire plant is to be 
lighted and operated by electricity. A new 
foundry building will be erected, and a three- 
story building, 48x120 feet, will be built for 


horse-power gas engines and 


a carpenter shop, pattern shop and pattern 
storage house. 


Baltimore, Md., it is learned that 
plans have received by J. J. Walsh & 
Sons for the construction of a car erecting 
and repairing plant for the Philadelphia, Wil- 
mington & Baltimore Railroad Company at 
Shellpot, Del., about two miles from Wilming- 


From 
been 


ton. Bids were to go in some days ago. The 
plant will consist of ten buildings. The prob- 
able cost to build is about $600,000. The 
foundation for the plant has been laid. Be- 
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sides this plant there is to be erected in the 
near future a forty-four stall roundhouse. 
Work has begun on the plant of the Pitts- 
burgh Tool & Drop Forging Company at Ches- 
wick, on the West Penn Railroad. This is a 
corporation recently formed with a capital of 
$100,000 for the manufacturing 
track and mining tools and specialties in drop 


purpose of 


forgings and tools of various. kinds. The 
plant is being erected upon a plot of two 


and when completed will furnish em 
ployment to 245 men. The officers of the 
company are W. F. Secnleiter, president; W. 
R. Wray, treasurer, and Joseph R. Morris, 
general manager. 


acres, 


The Standard Plunger Elevator Company is 
to build a plant at Jamesville, Worcester, 

The main building will be 350x100 
In addition, there will be buildings for 
plant and office. 
The machinery has been ordered, which will 
cost $60,000. Contracts aggregating $500,- 
000 have already been booked by the company. 
The president is William If. Woodin, a vice- 
president and director of the American Car & 


Mass. 
feet. 
a blacksmith 


shop, power 


Foundry Company. The vice-president is 
John Sheman Hoyt, of New York. The 
practical elevator manufacturers in the con 
cern are Worcester men, who recently held 


positions with the Plunger Elevator Company. 
They are Fred ‘A. Jones, Matthias B. Wall and 
Mr. Jones is secretary of the 

Mr. Wall will be the super 
‘lne main offices will 


Thure Larsson. 
new corporation. 
intendent of the shops. 
be at 1 Broadway, New York. The company 
has opened a temporary office in Worcester, 
in the Chase building, 44 Front street. 








Miscellaneous Wants. 


will be inserted under 
each insertion, Copy 
us not later than Sat 
ensuing week's issue. 
our care will be foi 


tdvertisements this 
head at 25 cents a line, 
should be sent to reach 
urday morning for the 
insiwers addressed to 
warded, 
Gear Wheels, gear cutting. Grant; see p. 18. 
Punches & dies. Wal.M.Wks.,Waltham, Mass. 
Caliper cat. free. E.G. Smith, Columbia, Pa. 
Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACH. 


For Sale-—-One 21 in. latest improved 
Gisholt lathe. Box 61, AMER. MACHINIST. 

Wanted—Copy Nov. 9, 1899; state price. 
Address “Bookkeeper,” AMER. MACHINIST. 


Light and fine mach'y to order: models and 
elec. work specialty. E. O. Chase, Newark, N. J. 

Book, “Dies and Diemaking,”’ 100 6x9 
pages, $1, post paid: send for index. J. L. 
Lucas, Bridgeport, Conn. 

Wanted—Second-hand Pratt & Whitney 
cutter grinder in good condition. A. F. M. & 
Bro., 28 Prospect st., Newark, N. J. 

Sublet part of hurry contracts to Industrial 
M. Co., Newark, N. J., or 608 Western ave., 
Lynn. Parts of machines and light mach'y. 

Cheap: 20 horse-power gas engine; Fair- 
banks, Morse & Co. make; also hangers and 
pulleys. The Caille Novelty Company, Wind- 
sor, Canada. 

Oil Engines.—Book by Goldingham;: valu 
able for designers, builders, users of oil or gas 


engines; $2. Spon & Chamberlain, 123 Lib 
erty, New York. 

Castings and blueprints, 5 sizes boat and 
sta. 2-cycle gasoline engines; also completed 
engines ; tested, successful. Hildreth Motor 
Co., Lansing, Mich. 

For Sale——Iron foundry located within 40 


miles of Pittsburgh, VPa.: now running at 
full capacity and large trade to draw on. 


Box 104, AMERICAN MACHINIST. 

Light and medium machinery built to or- 
der; estimates furnished on all kinds of ma- 
chine work. F. J. Stokes Machine Co., 13th 
and Noble sts., Philadelphia, Pa. 

Grinding filing; try us, on 
hardened or soft work; capacity 7 in. diam 
eter, 48 in. long and under. The Garvin Ma- 
chine Co., Spring and Varick sts., New York. 

Wanted—Light machine work and special 


beats either 


machinery to build to order, special tools, 
dies and punches: a_ well-equipped water- 
power plant and first-class workmen. The 
Bantam Mfg. Co., Bantam, Conn. 


New foundry, completely equipped, 
Erie Canal and Delaware & Ilud- 


For Sale 
60xS80, on 
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son Railroad, near Albany; also complete ma- 


chine shops and forging plant at Troy. <Ad- 
dress Pneumatic Signal Company, Broad Ex- 
change, New York. 

Agency wanted for specialties, by estab- 


lished English firm calling on all classes of 


tool dealers; grinding or polishing materials 
preferred; American’ references; principal 
will be in New York in October. Address 


Box 99, AMERICAN MACHINIST. 

Purchaser for small manufacturing plant in 
Madison, Wis.; lot, 100x180 feet; machine 
shop, 32x68, two story, with line shaft and 
gasoline power; foundry, 40x54, new modern 
equipment; good location; for sale cheap. 
Ilart-Parr Co., Charles City, Iowa. 

Wanted—Men who are thoroughly familiar 
with the various processes of the manufac 
ture of iron and steel, and who are easy, 
fluent writers to contribute to a live, up-to- 
date iron and steel paper; we will pay liber- 
ally for contributions of interest and merit. 
Engineer Publishing Co., Cleveland, Ohio. 

A Middle West manufacturer of standard 
machine tool in extensive use and bearing 
excellent reputation, wants man acquainted 
with New York machine tool trade; prefer- 
ably (not necessarily) one now established 
and having storeroom; opportunity to repre- 
sent other good makes; communication con- 
tidential: Address Box 96, AMER. MAcu. 

Germany representation of first-class Amer- 
ican firms wanted by German mechanical en- 
sineer; advertiser at present in America; will 
in two months return to Germany and start 
business at large place in central Germany, 


very favorably situated for importation ; espe- 
cially good prospects for pneumatic tools, 
hoisting and conveying machinery. Box 108, 


AMERICAN MACHINIST. 


Foundry for Sale.—-Complete plant, in 
Syracuse, N. Y.: will make castings up to 
30,000 Ibs. ; is adapted for general work; has 
traveling crane, two cupolas, blower, flasks, 
ete... and is ready to run; plenty of local 
work; low price and reasonable terms; also 
have large machine and boiler shops, same 
place. Wm. A. Reade & Co., 410 American 
Trust Bldg., Cleveland, Ohio. 

Young man, first-class mechanical and 


ability, good general, all-around 
machinist, first-class draftsman, familiar 
with up-to-date foundry practice, wishes to 
hear of an opportunity where he could invest a 
few thousand dollars ; jobbing shop preferred ; 
would not object to any part of the West, so 
long as the enterprise is in a locality where 
business can be secured. tox 94, Am. M 


Wants. 


Situation and Help Advertisements only in 


executive 


serted under this head. Rate 25 cents a line 
for each insertion. About six words make a 
line. No advertisements under two lines ae 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing weeck’s issue. tnsivers addressed 
to our care will be forwarded. ipplicants 


may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned, If not forwarded they will be de 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres- 
pondents. 


Situations Wanted. 


Machine designer, etc., wants position. Ad- 
dress Box 63, AMERICAN MACHINIST. 
Experienced draftsman 


mechanical desires 


position. sox 92, AMERICAN MACHINIST. 
Experienced mechanical draftsman wishes 
to change position. tox 101, AM. MAcn. 
Draftsman (graduate) with experience 
wants position. Answer to Box 116, Am. M. 
Successful designing draftsman; inventive: 
reliable; special machinery, tools, ete Box 


22, AMERICAN MACHINIST. 
Experienced mechanical draftsman and de 
signer wants position; technical graduate; 
shop experience. jox 115, AMER. Macn 
Experienced mechanical draftsman, gradu 
ated abroad, wants position; engine works 
preferred. 30x 100, AMERICAN MACHINIST. 
By one experienced in designing light auto 
matic machinery, also charge manufacture 
small machines. tox 110, AMER. MACHINIST. 
Mechanical draftsman, graduated, 
enced in cranes and hoisting machines, 








experi 
wants 


position. Bror. Grewin, 27 East Ist st., Bay 
onne, N. J. 

Jones & Lamson flat turret lathe expert 
operator; competent on other turret and 


screw machines, to operate or take charge. 


Box 95, AMERICAN MACHINIST. 
Practical wood and metal 
on Gates and Globe valves and pumps, also 
on sand molding machine; have patent on 
latter. Box 93, AMERICAN MACHINIST. 


pattern maker 
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Technical graduate and draftsman with 
some shop experience wants position as assist 


ant draftsman in gasoline or steam engine 
works. Address Box 17, Martinsburg, Ia. 


Mechanical man, large acquaintance, de- 
sires to represent good machinery line in Chi- 
cago; engine hoisting, transmission and con- 
veying machinery or tools. Box 37, AM. M. 

Position as master mechanic, chief engineer 
of manufacturing plant, or an executive posi 
tion: best of references as to character and 
qualifications; electrician, mechanic, etc. ; 
state salary. tox 72, AMER. MACHINIST. 

$y live, up-to-date toolmaker in northern 
Pacific coast country can give good refer 
ence as to ability to handle toolroom to ad 
vantage in plants producing medium and 
heavy work. jox 10, AMER. MACHINIST. 

Position of responsibility, requiring energy 
and application, wanted by party at present 
secretary of large manufacturing company; 
technical graduate, and thoroughly familiar 
with office administration; best references 
Address Box 102, AMERICAN MACHINIST. 

A practical machinist of experience in the 
shop on different classes of work and tools 
and outside erecting work is open for an en- 


gagement and prefers outside erecting work ; 
can furnish the best of reference as to char 
acter and ability. Box 50, Amer. MAc#H. 


Wanted—Position, by a thoroughly well 
posted and competent salesman; accustomed 
to closing large contracts, familiar with mod 
ern machinery and especially adapted to in 
troduce a new line of goods or to open up 


new territory. tox 9S, After. MACHINIST. 
Mechanical engineer, technical graduate and 


expert designer, desires change; S years’ ex 
perience as M. E., chief draftsman and super 
intendent, in power plant installation, power 
transmission, shop management and design of 


light, heavy and automatic machinery best 
of references. Address Box 71, AM. MAcH. 
Wanted—Position as assistant to manager 


or secretary of a manufacturing, 
engineering, machinery or 
correspondent, or other position requiring 
similar qualifications. Technical graduate ; 
years in shops and drafting room; & vears of 
comprehensive office work in a manufacturing 
business. Box 103, AMER. MACHINIST. 


industrial, 
electrical concern ; 


Young mechanical engineer; technical edu 
cation; experience in shops, drawing room 
and on the road; at present employed as 
editor of engineering magazine, but wishes 
change; is a hustler and can get along with 
people ; references from past and present em 


ployers. Anyone desiring the services of such 
a man address Box 13, AMER. MACHINIST. 
Position as foreman of toolroom or manu- 
facturing department, by energetic young man 
having 14 years’ experience in general ma- 
chine work, tools, dies, interchangeable parts, 
electrical work, drafting; systematic, thor- 


ough and practical and a good manager of 
help ; experience with piece and premium sys 


tems, cost-accounting, etc. Box 105, AM. M 
Mechanical engineer and technical grad 
uate wishes to make a change: has had 7 


years’ practical experience in shops manufac 
turing engines, boilers and conveying machin 
ery, and held positions of head of department 
and assistant superintendent, and wishes posi 
tion of general foreman or superintendent ; 
has great energy and can give best of refer- 
ence. Address Box 114, Amer. MACHINIST. 


Thoroughly practical engineer, tool design- 





AMERICAN MACHINIST 


er, feed and speed man, who has first-rate ex 
perience for economical production of repeti 
tion work and able to furnish full particulars 
as to a most successful career as works man 
ager and up-to-date organizer with progressive 


and modern firms in the north of England and | 


Germany, is open for engagement; age 30; 
can start at once; willing to go anywhere 
Address Box 109, AMERICAN MACHINIS1 
Help Wanted. 
Machinists—-Your designs for patents made 
by G. M. Mayer, Monadnock, Chicago. 


Wanted—A first-class draftsman; experi 


enced in elevator layout work preferred tOX 
01, AMERICAN MACHINIST 
Wanted—Non-union molders; good wages 
and steady employment Address Ridgway 
Dynamo & Engine Company, Ridgway, la 
Wanted—Two first-class mechanical drafts 


large 
106, 


men; permanent place with 
manufacturing company. Box Am. M: 

Machinists, send for free blueprint table of 
U. S. S. steam, gas and water pipe, giving tap 
ping sizes. Address Lk. KE. Meyer, Allegheny, 
a. 

Wanted—-All kinds experienced 
draftsmen; send stamp to register; 
open Cleveland Engineering Agency, 
Station B, Cleveland, O. 


engineers, 
positions 
tox 71, 


A foreman wanted in an up-to-date ma 
chine shop employing 200 men; state age, ex 
perience and salary expected The Tfiill 
Cluteh Co., Cleveland, O. 

Wanted—Patternmaker on patterns’ for 


light machinery ; steady position to the right 
man. Apply at S. S. White Dental Mfg. Co., 


Prince’s Bay, Staten Island 

Wanted tookkeeper and accountant, famil 
iar with latest improved cost system in manu 
facturing business. Address “Manufacturer,” 
care AMERICAN MACHINIST. 

Working toolmaker wanted in Western 
Pennsylvania ; must be posted on milling ma 
chine work. Apply, stating wages, to Box 
113, AMERICAN MACHINIST. 

Wanted \ draftsman, 








capable graduate 


mechanical engineer preferred, to act as as 
sistant to our chief draftsman The Murray 
Iron Works Co., Burlington, lowa 


Wanted—-Lathe and planer hands for night 


work on heavy machine tool work; good | 
wages to good men Apply to The Pond Ma 
chine Tool Company, Plaintieid, N. J 


Wanted—-2 or 8 salesmen who visit manu- | 
facturing plants, to sell our tools, either as a 


side line or exclusively on salary or commis 


sion Address Box 774, Shelton, Conn 
Wanted—-Two first-class planer men, two | 
machine hands and two floor men, all thor 
oughly good mechanics, for medium to heavy | 
work. The Hill Clutch Co., Cleveland, O. 


Wanted 
location 


Several first-class patternmakers 
western Pennsylvania; write, stating 


wages, experience, etc.; permanent positions 
to the right men. tox S4, AMER. Mac 
Wanted—Mechanical draftsman, experi 
enced in rolling mill machinery and general! 
mill construction: give age, reference and 
salary expected. Box 245, Ansonia, Conn 


Wanted— Local agents in all large cities, to 
sell a well-known line of steam engines on com 
mission. Address, giving experience and pres- | 
ent connections, “East and West,’ care A. M | 
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1400 
| Wanted—At once, two mechanical drafts 
men; those having had experience on hy 
draulic machinery, cranes punches and 
shears preferred. Box 07, Amt MACHINIS1 
Wanted —Good armature winders and 
brass finishers; steady employment and good 
wages to first-class hands Apply to Canad 
ian General Electric Co., S Queen st Mon 
treal, Qu 
Wanted—By a large manufacturing con 
cern in San Francisco, a competent cost-ac 
countant of experience ; state salary and refer 
ences Address Risdon Iron Works, San 
Francisco, Cal 
Master mechanic wanted horoughty fami 
iar with mining and ele al machinery 
write fully, stating age, experience, names of 
former employers and salary expected Ad 
dress Box 51, AMERICAN MACHINIS’ 
Superintendent wanted for foundry em 
| ploying 100 molders; prefer one familiar with 
pump and gas engine work: good position for 
capable man; give references and experience 
| in full. Address Box 112, Amer. Macu 
Wanted—Four good machinists for work 
on weaving and general macainery; steady, 
light work; good wages; 50 miles from Chi 
cago Address promptly with particulars 
Western Cane Seating ¢ Michigan City 
Ind 
We are constantly i reasing the scope of 
our work, and invite applications for posi 
tions from first-class patte rnmakers molders 
and machinists we always have vacancies 
l Address The Westinghouse Machine Company 











East Pittsburg, Pa 
Wanted——-An outside man to sell shafting, 
pulleys, hangers, et must be experienced 
and capable of laying out transmission drives 
state age, experien referen and salary ex 
pected, or no attention paid to application 
Box 111, AMERICAN MACHINIS 
Machine shop foreman in manufactory oft 
engines and threshing machinery located in 
Indiana; must be experienced, acquainted with 
modern methods and able to handle men: in 
answering give references, experience and sa 
ary expected Rox 107 AMI MACHINIS! 
Wanted—By concern building high grade 
machine tools, location in up-to-date manu 
facturing city in northwestern Pennsylvania 
several first-class planer hands, lathe hands 
and fitters Write, stating experience and 
Wages expected, Box SS, AMER. MACIILNIS! 
Wanted — Experienced machine shop fore 
man by shop employing about 50 machinists 
mill and water wheel work must be first 
class mechanic and capable of handling men 
to best advantage: permanent position; state 
age, experience and references, Box 26, A. M 
Wanted—-Foreman for a machine shop, lo 
eated in Brooklyn, employing about 30 hands 
on light special machinery a man not ovel 
10 years of age and with first-class General 
experience is desired Address, stating 3 
experience, references and salary expected, 
White & Co., P.O. Box 672, New York City 
Wanted— Superintendent with up-to-date 
ideas of manufacturing, for a machine shop 
employing from 50 to 100°) men must be 
acquainted with latest shop practice and 
methods good executive ability in getting 
out work and handling men; conversant with 
foundry management preferred state axe, 
experience, references and salary position 
permanent to good man Address Box 605 
Guelph, Ont 
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Balls, Stcel 
Federal Mfg. Co., Cleveland, O. 
Band Saws 


American 


Machinery 
Rapids, 


Mich. 


Co., Grand 


Barrels, Stee! 


Cleveland Wire Spring Co., 
land, ¢ 
Kilbourne & 

lumbus, © 


Cleve- 


Mfg. Co., Co 


Jacobs 


Bars, Boring 


Cleveland 
land, O. 
Underwood 
delphia, 


Twist Drill Co., Cleve- 


& Co., H. B., 


Pa. 


Phila- 


Bearing Metal 


Phosphor Bronze 


Smelting 
Philadelphia, Pa. 


Co., 


Beit Dressing 

Dixon Crucible Co., 
City, N. J. 

Houghton & Co., E. F., 
phia, Pa. 


Jos., Jersey 


Philadel- 


So. Bethlehem, Pa. 
National Mchry. Co., Tiffin, O. 
Reade Mchry. Co., Cleveland, O 
Blecks and Tackles 
See Hoists, Hand. 


Blowers 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 

Champion Blower & Forge Co., 
Lancaster, Pa. 

Boilers 


Chandier & Indian 
apolis, Ind 

Struthers, Wells & 
Pa. 


Bolt and Nut Machinery 

Acme Mehry. Co., Cleveland, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Hloward Iron Wks., Buffalo, N. ¥ 

National Mechry. Co., Tiftlin, O. 

l’'ratt & Whitney Co., Hartford, 
Conn. 

Reliance Mach. & 
land, © 

Webster & Verks 
field, ©. 

Wells Bros. 


Taylor Co., 


Co., Warren, 


Tool Co., Cleve 


Tool Co., Spring 


Co., 


Greenfield, Mass. ' 


McC Sy a. tiny New York. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Warner & Swasey Co., 
Ohio. 

Boring and Drilling Machines, Hori- 
zontal 

Barnes Co., B. F., 

Barnes Co., W. F. 
ford, Ill. 

BReaman & Smith Co., 

Tement, Miles & Co., N. Y. City. 

Iitetts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, N. J. 

Dallett & Co., Thos. H.. Phila., Pa. 

Detrick & Harvey Mach. Co., Bal 
timore, Md. 

Fosdick Mach. 
nati, O. 


Cleveland, 


Rockford, Ill. 
& John, Rock- 


Provi., R. I. 


Tool Co., Cincin- 


Franklin Mach. Wks., Phila., Pa. 

McCabe, J. J., New York. 

Newton Mach. ‘Tool Wks., Phila 
delphia, Da. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. | 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York 

Warner & Swasey Co., Cleveland. | 
Ohio. 


Castings, Die Molded 
Franklin Mfg. Co., Syracuse, N. Y. 
Castings, Iron 

Co., Pa. 


Allegheny Fdry. Warren, 


Castings, Steel 


Christensen Engineering Co., Mil- 
waukee, Wis. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 


Uniform Steel Co., Newark, N. J. 


Centers, Planer 
Fay & Scott, Dexter, Me. 


New Haven Mfg. Co., New Haven 
Conn. 
Pratt & Whitney Co., Hartford, 


Conn. 
Reed Co., F. E., 


Centering Machines 


Worcester, Mass. 


Bement, Miles & Co., New York. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Niles Tool Works Co., New York. 


Phoenix Mfg. Co., Hartford, Conn. 

Pond Mach. Tool Co., New York. 

Whiton Machine Co., D. E., New 
London Cann 
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Chains, Driving 

Boston Gear Works, Boston, Mass. 

Federal Mfg. Co., Cleveland, O. 

Bridgeport Chain Co., Bridgeport, 
‘onn. 

Jeffrey Mfg. Co., The, Columbus, 
Ohio. 

Link Belt Engr. Co, Phila., Pa. 

Whitney Mfg. Co., Hartford, Ct. 


Chucking Machines 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, K. I. 

Pratt & Whitney Co., Hartford, 


Conn. 
Reed Co., F. E., Worcester, Mass. 
Warner & Swasey Co., Cleveland, 
Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 


Almond, T. 
Brown & Co., R. 


R., Brooklyn, N. Y. 
H., New Haven, 


Conn. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Goodell-Pratt Co., Greenfield, 
Mass. 


The E. Horton & Sons Co., Wind- 
sor Locks, Conn. 

Morse Twist Drill & Mch. Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Lathe 


Cushman Chuck Co., Hartford, Ct. 

Hoggson & Pettis Mfg. Co., New 
liaven, Conn. 

The E. Horton & Son Co., Wind- 
sor Locks, Conn. 

Pratt & Whitney Co., 
Conn. 

Skinner Chuck Co., New Britain, 
Conn. 

Westcott Chuck Co., Oneida, N. Y. 


Hartford, 


Whiton Mach. Co., D. E., New 
London, Conn. 

Clutches, Friction 

Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 


Coil Clutch Mtg. Co., New York. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Jacobson Mach. Mfg. Co., 
ren, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Oesterlein Mach. Co., Cincin., O. 


War- 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Chucks, Split 

Faneuil Watch Tool Co., Boston, 
Mass. 


Ilardinge Bros., Chicago, Ill, 


Compressors, Air 


Blanchard Mach. Co., Boston, 
Mass. 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Christensen Engineering Co., Mil- 


waukee, Wis. 
Gray-Blaisdell Co.. Bradford, Pa. 
Herron & Bury Mfg. Co., Erie, Pa. 
Ingersoll-Sergeant Drill Co., New 


ork. 
Jacobson Mach. Mfg. Co., War- 


ren, Pa. 
Rand Drill Co., New York. 


Consulting Engineer 


Thompson, Hugh L., 
Conn. 


Waterbury, 


Coping Machines 


Long & Allstatter Co., 
hio. 


Hamilton, 


Correspondence Schools 
See Schools, Correspondence. 


Countershafts 

Builders’ Iron Fdry., Provi., R. I. 

Oesterlein Mach. Co., Cincin., O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reeves Pulley Co., Columbus, Ind. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 





Counters, Machinery 
Veeder Mfg. Co., Hartford, Conn. 
Counting and Printing Wheels 
Franklin Mfg. Co., Syracuse, N. Y. 


Couplings, Shaft 

Caldwell & Son Co., H. 
cago, Ill. 

Cresson Co., Geo. V., Philadel., Pa. 

Davis Mach. Co., W. P., Roches- 
ter, N. Y. 

Patterson, Gottfried & 
Ltd., New .aork. 

Stuart, R. J.. New Hamburg. N. Y. 

Vandergrift Coupling Co., Evans 
ville, Ind. 


W., Chi- 


Hunter, 


Cranes 

Brown Hoisting Mach. Co., N. Y. 
City. 

Chicago Pneumatic Tool Co., Chi- 
cago, ° 

Cleveland Crane & Car Co., Cleve- 
land, O. 

Franklin Portable Crane & Hoist 
Co., Franklin, Pa. 

Maris Bros., Vhiladelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

*’awling & Harnischfeger, Milwau- 
kee, Wis. 

Sellers & Co., Wm., Philadel., Pa. 

Whiting Foundry Equipment Co., 
Harvey, Ill 

Crucibles 


Dixon Crucible Co., Jos., Jersey 
City, N. J 

Cupolas, and Ladies, Foundry 

Northern Engr. Works, Detroit, 
Mich. 

Obermayer Co., S., Cincinnati, O. 

Whiting Foundry Equip. Co., Har- 
vey, Ill. 

Cutters, Milling 

Brown & Sharpe Mfg. Co., 
dence, R 

Cleveland 
land, O. 

Gay & Ward, Athol, Mass. 

Ingersoll Milling Mach. Co., Rock- 
ford, Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Rogers, John M., Boat, 
Drill Works, Gloucester 


Provi- 


- 
Twist Drill Co., Cleve- 


Gage & 

City, 
N. J. 

Standard Tool Co., Cleveland, O. 

Cutting off Machines 

Bement, Miles « Co., New York. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 


Davis Mach. Co., W. P., Roches- 
“se B. 2 

Franklin Mach. Wks., Phila., Pa. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 


Pond Mach. Tool Co., New York. 


Cutting off Tools 

Armstrong Bros. 
cago, Ill. 

Pratt & Whitney Co., Hartford, 
Conn. 


Tool Co., Chi- 


Cyclometers 


Veeder Mfg. Co., Hartford, Conn 
Diamond Tools 


Dickinson, Thos. L., 


Dies, Sheet Metal 
Bliss Co., E. W., Brooklyn, N. Y. 
Wold & Co., Torris, Chicago, Ill. 


Dies, Threading, Opening 

Errington, F. A., New 

Geometric Drill Co., 
Conn. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Pratt & Whitney Co., 
Conn. 


Drawing Boards and Tables 
Zacharias, Kk. M., Brooklyn, N. ¥ 


New York. 


York. 
New Haven, 


Hartford, 


Drawing Instruments 

Keuffel & Esser Co., New York. 
Drilling Machines, Boiler 

Baush Mch. ‘lool Co., Springfield, 


Mass. 
Bickford Drill & Tool Co., Cin- 
cinnati, O. 
Bement, Miles & Co., New York. 
Dallett & Co., Thos. H., Phila.. Pa. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 





Drilling Machines, Bench 


Barnes Co., W. F. & John, Rock- 
ford, Il. 

Pratt & Whitney Co., Hartford, 
Conn. 


Drilling Machines, Multiple Spindle 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, 

Barnes Co., W. F. & John, 
ford, Ill. 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cincin- 
nati, Ohio. 

Dallett & Co., Thos. H., Phila., Pa. 


Ill. 
Rock- 


Garvin Mach. Co., New York. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

McCabe, J. J.. New York. 

Newton Machine Tool Works, 


Philadelphia, Pa. 

Niles Tool Works Co., New York 

Prentiss Tool & Supply Co., New 
York. 

Drilling Machines, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill 

Cleveland Pneu. 
land, Ohio. 

Phila. Pneumatic Tool Co., Phila 
delphia, Pa. 

Q. & C. Co., Chicago, Il. 

Standard Ry. Equip. 
Louis, Mo. 


Drilling Machines, Portable 
Dallett & Co., Thos. H., Phila., Pa 


Drilling Machines, Turret 

Niles Tool Works Co., New York. 

Quint, A. D., Hartford, Conn. 

Vanderbeek Tool Works, Hartford, 
Conn 


Drilling Machines, Upright 
American Tool Wks. Co., 
Baker Bros., Toledo, O. 
Barnes Co., B. F., Rockford, 
Barnes Co., W. F. & Jobn, 
ford, Ill. 
Bement, Miles & Co., New York. 
Cincinnati Mach. Tool Co., Cin., O. 
Davis Mach. Co., W. P., Roches- 
ter. N. ¥ 


Tool Co., Cleve 


Co., St. 


Cin., O. 


Ill. 
Rock- 


Dwight Slate Mach. Co., Hart 
ford, Conn. 

Fosdick Mach. Tool Co., Cincin- 
nati, O. 


Gould & Eberhardt, Newark, N. J. 


Harrington & Son Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 


Hoefer Mfg. Co., Freeport, Ill. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Sibley & Ware, South Bend, Ind. 

Washburn Shops, Worcester, 
Mass. 


Drilling Machines, Radial 

American Tool Wks. Co., Cin., O. 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 
Bickford Drill & Tool Co., Cin 
cinnati, Ohio. 
Cleveland Punch & 
Co., Cleveland, O. 
Dreses Mach. Tool Co., Cincin., O. 
Fosdick Mach. Tool Co., Cincin., O 
Gang Co., Wm. E., Cincinnati, OU. 
Harrington, Son & Co., Edwin, 

Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Mueller Mach. Tool Co.. Cincin., O. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Prentiss Tool & Supply Co., New 
York. 
Reade Mchry Co., Cleveland, O. 


Drills, Center 


Pratt & Whitney 
Conn. 

Slocomb & Co., J. 
a a 


Co., Hartford, 


Shear Works 


Co., Hartford, 


T., Providence, 
Drills, Rail 

Bement, Miles & Co., New York. 
Niles Tool Works Co., New York. 
Drills, Ratchet 

Parker Co., Chas., Meriden, Ct 


Pratt & Whitney Co., Hartford, 
Conn. 





150. 
Dust Collectors 
Allington & Curtis Mfg. Co... Sag 
inaw, Mich 
Dynamos 


Akron Elec. Mfg. Co., Akron, O. 


C & C Electric Co., New York. 

Crocker-Wheeler Electric Co., Am 
pere, N. J. 

Eck Dynamo & Motor Co., Belle 
ville, N. J. 

General Elec. Co., New York 

Jantz & Leist Elec. Co., Cincin., O. 

Northern Elec. Mfg. Co., Madison, 

is. 

Robbins & Myers Co., Springtield, 
Ohio. 

Roth Bros. Co., Chicago, Ill 

Sprague Elec. Co., New York 

Triumph Elec. Co., Cincinnati, 0. 


Western Electric Co., Chicago, Ill. 
Westinghouse Electric & Mfg. Co., 
Pittsburgh, Da. 


Electrically-Driven Tools. 


Clark, Jr., & Co., Jas., Louisville, 
Ky. 

Electrical Supplies 

Akron Elec. Mfg. Co., Akron, O 

General Elec. Co., New York 

Triumph Electric Co., Cincin., ©. 


Western Electric Co., Chicago, Ill. 


Westinghouse Elec. & Mfg. Co., 
Pittsburgh, la. 


Elevators 

Albro-Clem Elevator Co., 
delphia, Pa 

Hloward Tron Wks., Buffalo. N. \ 

Morse, Williams & Co., Phila., Pa. 


Phila 


Emery Wheels 
See Grinding Wheels 


Enclosures, Tool-room 
Merritt & Co., Philadelphia, 


Engines, Gas and Gaseline 

Columbus Mach. Co., Columbus, O 

Elyria Engine Co., Elyria, © 

Foos Gas Eng. Co., Springfield, O 

Mietz, August, New York. 

National Engine Co., Rockford, 
lll 


l’a 


New Era Iron Wks., Dayton, O 

Olds Motor Wks., Lansing, Mich 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Regal Gasoline Engine Co., Cold 
water, Mich. 

Springfield Gas Eng 
field, O. 


Co., Spring 


Stover Engine Wks., Freeport, Il! 
Struthers, Wells & Co., Warren, 
Pa. 


Engines, Steam 


Buffalo Forge Co., Buffalo, N. Y 

Chandler & ‘Taylor Co Indian 
apolis, Ind 

Frick Co., Waynesboro, Pa. 

Rand Drill Co., New York 

Struthers, Wells & Co., Warren, 


Pa. 
Engine Stop 
Consolidated 
New York. 
Fxhaust Fans 
Buffalo Forge Co., 


Exhaust Heads 


Engine Stop Co., 


Buffalo, N. Y. 


Burt Mfg. Co., Akron .Ohio 
Fans, Electric 
General Electric Co., New York 


Northern Elec. Mfg. Co., Madison, 
Wis. 


Sprague Elec. Co., New York. 

Western Electric Co., Chicago, Il 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, la. 

Files and Rasps 

Barnett Co., G. & H., Phila., Pa. 

Etna Mfg. Co., New York 


Hammacher, Schlemmer & Co., 
New York 
Nicholson File Co., 
Piling Machines 
Cochrane-Bly Mach. Co., 
oe &. o. 
Fillers, Oi! Can 
The Winkley Co., 
Filters, Oil 


Provi., R. I. 


Roches 


Hartford, Conn 


Burt Mfg. Co... Akron, Ohio 
Fittings, Steam 
Crane Co., Chicago, Ill. 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O. 

Walworth Mfg. Co., Boston, Mass. 
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Flexible Shafts 
Chicago Flexible Shaft Co., Chl- 
cago, s 


Forges 
Buffalo Forge Co., Buffalo, N. Y. 


Forgings, Drop 


Billings & Spencer Co., Hartford, 
Conn. 

Wyman & Gordon, Worcester, 
Mass. 

Forgings, Hydraulic 

Wyman & Gordon, Worcester, 
Mass. 

Fergings, Steel 

Westmoreland Steel Co., Pitts- 
burg, Pa. 

Wyman & Gordon, Worcester, 
Mass. 

FPoundry;Furnishings 


Obermayer Co., S., Cincinnati, O. 

Whiting Foundry Equip. Co., Har- 
vey, Ill. 

Purnaces, Coal, Gas and Oil 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 


Chicago Flexible Shaft Co., Chi- 
eago, Ill. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 


Furniture, [Machine Shop 
New Britain Mach. 
ain, Conn. 


Co., New Brit- 

Gages, Recerding 

Bristol Co., Waterbury, Conn. 

Gages, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Gages, Standard 


Brown & Sharpe Mfg. Co., Provl- 
dence, S ‘ 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. J. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb & Co., J. T., Prov., R. I. 


Starrett Co., L. S., Athol, Mass. 


Gas Producers 
Am. Gas Furnace Co., N. 


Gears, Cut 

Bilgram, Hugo, Vhiladelphia, Pa. 

Boston Gear Wks., Boston, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleve land Gear wW ks., Cleveland, O. 

Fawcus Mach. Co., Pittsburgh, Pa. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Ganschow, Wm., Chicago, IIl. 

Gleason Tool Co., Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Works, Boston, Mass. 

Hlardinge Bros., Chicago, III. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Horsburgh & Scott, Cleveland. 0. 

New Process Kaw Hide Co., Syra- 
cuse, N. Y 

Nuttall Co., 

Philadelphia 
delphia, Pa. 

Simonds Mfg.'Co., Pittsburgh, 

Turley, H. G., St. Louis, Mo. 


Gear Cutting Machinery 


Bickford Drill & Tool Co., 
Brown & Sharpe Mfg. Co., 
dence, R. I. 
Clough, R. M., Tolland. 
Dwight Slate Mach. Co., 
ford, Conn. 
Fellows Gear 
field, Vt. 
Gleason Tool Co., 
Gould & Eberhardt, 
Ilarrington & Son 
Philadelphia, Pa. 
Newton Mch. Tool Wk., 
Niles Tool Works Co., 


Y. City. 


It. D., 
Gear Works, 


Pittsburgh, I’a. 
Phila- 


Cin., O. 
Provi- 


Conn. 
Hart- 


Shaper Co., Spring- 
Rochester, N. Y. 
Newark, N. J. 
Co., Edwin, 


Phil, Pa. 
New York. 


Whiton Machine Co., D. E., New 
London, Conn. 

Gears, Molded 

Caldwell & Son Co., H. W., Chi- 


eago. Ill. 
Franklin Mfg. 
Greenwald Co., 
Poole & Son vo., 

Md. 

Gears, Rawhide 


Chicago Raw 
Ill. 


Co., Syracuse, N. Y. 
I. & E., Cincin., O. 
Robt., Baltimore, 


llide Co., Chicago, 

Fawceus Mch. Co., Pittsburgh, Pa. 

New Process Raw Hide Co., Syra- 
cuse, 


Nuttall Co., R. D., 


Pittsburgh, I’a. 


Pa.” 





Gears, Worm 

Albro- + Elevator Co., Philadel- 
phia, 

Fawcus Mach. Co., Pittsburgh, Pa. 

Morse, Williams & Co., Phila., Pa. 


Nuttall Co., R. D., Pittsburgh, Pa. 

Simonds Mfg. Co., Pittsburgh, Pa. 

Graphite 

Dixon Crucible Co., Jos., Jersey 
ee, 2 « 


Obermayer Co., S., Cincinnati, O. 


Grinders, Center 

Heald & Son, L. 

Grinders, Cock 

Windsor Mach. Co., Windsor, Vt. 

Grinders, Cutter 

Adams Co., Dubuque, Iowa. 

a Mach. Co., Greenfield, 
Mass 

Brown & 7 oe Mfg. Co., Provi- 
dence, R. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Machine Co., New York. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Oesterlein Mach. Co., Cincin., O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rivett-Dock Co., 


S., Barre, Mass. 


Boston, Mass. 


Russell, R. M., Binghamton, N. Y. 

Grinders, Disc 

no & Co., Chas. H., Chicago, 

Gorton Mach. Co., Geo., Racine, 
vis. 

Iroquois Mach. Co.. Provi., R. 1. 


Ransom Mfg. Co., Oshkosh, Wis. 
Grinders,-Drill 


Gorton Mach. Co., 


s. 

Heald & Son, L. S., Barre, Mass. 

Standard Tool Co., Cleveland, O. 

Washburn Shops, Worcester, 
Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinders, Tool 


Barnes Co., B. F., Rockford, III. 
Barnes Co., W. F. & Jonn, Rock- 


Geo., Racine, 


ford, III. 

Brown i Sharpe Mfg. Co., Provi- 
dence, R. I. 

Diamond Mach. Co., Prov., R. I. 


Gisholt Mach. Co., Madison, Wis. 
Iroquois Mach. Co., Provi., I. I. 
Landis Tool Co., Waynesboro, Pa. 
Northampton Emery Wheel Co., 
Leeds, Mass. 
Oesterlein Mach. Co.. Cincin.. O. 
Ransom Mfg. Co., Oshkosh, Wis. 
Safety Emery Wheel Co., Spring- 
field, O. 
Whitney Mfg. Co., Hartford, Ct. 
Grinding Wheels 
Abrasive Material Co., 
Builders’ Iron Foundry, 
dence, R. I. 
Carborundum Co., 
~ = 


Phila., Pa. 
Provi- 


Niagara Falls, 


Diamond Mach. Provi., R. I. 

Hampden Cor. W vheel Co., Bright- 
wood, Mass. 

Northampton 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Safety Emery Wheel Co., Spring- 
field, O. 

Tanite Co., Stroudsburg, 

Vitrified Wheel Co., 
Mass. 


Grinding Machines 
Besly & Co., Chas. H., 


Emery Wheel Co., 


Pa. 
Westfield, 


Chicago, III. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Builders’ Iron Foundry, Provi- 
dence, ‘ 

Diamond Mach. Co., Prov.. R. I. 


Falkenau-Sinclair Co., Phila., Pa. 


Frasse Co., New York. 


Goodell-Pratt €é., Greenfield, 
Mass. 

Gorton Mach. Co., Geo., Racine, 
Wis. 

Greenfield Mach. Co., Greenfield, 
Mass. 

Hill, Clarke & Co., Boston, Mass. 


Iroquois Mach. Co., Prov., R. 


Landis Tool Co., Waynesboro, Ta. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Northern Elec. Mfg. Co., Madi- 
son, .Wis. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 


Prentiss Tool & Supply Co., New 
York. 

Ransom Mfg. Co., 

Russell, R. M., 


Wis. 
m. 2. 


Oshkosh, 
Binghamton, 





Grinding Machines—Continued 
Safety Emery Wheel Co., Spring- 
io 


field, O 

Tanite Co., Stroudsburg, Pa 

Vitrified Wheel Co., Westfield, 
Mass. 

Washburn Shops, Worcester, 
Mass. 


Webster & Perks Tool Co., Spring- 
field, O. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grindstones 
Cleveland Stone Co., Cleveland, O. 
Lombard & Co., Boston, Mass. 


Gun Barrel Machinery 

Bement, Miles & Co., New York. 
Diamond Mach. Co., Provi., R. I. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Reed Co., F. E., Worcester, Mass. 


Hack Saw Blades and Frames 


Diamond Saw & Stamping Wks., 
Buffalo, N. Y. 


Goodell-Pratt Co., Greenfield, 
Mass. 

Hammacher, Schlemmer & Co., 
New York. 


Starrett Co., L. S., Athol, Mass. 
West Haven Mfg. Co., New Haven, 
Conn. 


Hack Saws, Power 

Diamond Saw & Stamping Wks., 
Buffalo, N. Y. 

Frasse Co., New York. 

Hoefer Mfg. Co., Freeport, III. 

West Haven Mfg. Co., New Haven, 
Conn. 


Hammers, Drop 


Bement, Miles & Co., New York. 
Billings & Spencer Co., Hartford, 


Conn. 
Buss Co., E. W., Brooklyn, N. Y. 
—— Machine Co., Providence, 
g 
Merrill Bros., Brooklyn, N. Y. 
Mossberg & Granville Mfg. Co., 
Providence, R. I. 
Perkins Mach. Co., Boston, Mass. 


Hammers, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Phila. Pneu. Tool Co., Philadel- 
phia, Pa. 

Q. & C. Co., Chicago, Il. 

Standard Ry. Equip. Co., St. 


Louis, Mo. 


Hammers, Steam 

Bement, Miles & Co., New York. 

3ethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 


Cleveland Punch & Shear Wks. 
Co., Cleveland, O. 
Pittsburg Shear Knife & Mach. 


Co., Pittsburg, aP. 


Heating Machines, Automatic 
Am. Gas Furnace Co., New York. 


Heating and Ventilating Apparatus 
Buffalo Forge Co., Buffalo, N. Y. 


Hoisting and Conveying Machinery 

Brown Hoisting Mchry. Co., New 
York. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Link Belt Enginering Co., Phila- 


delphia, Pa. 
Niles-Bement-Pond Co., New York. 


Hoists, Electric 

Cc & C Electric Co.. New York. 

IIunt Co., C. W., West New Brigh- 
ton, N. Y. 

Northern Engineering Works, De- 
troit, Mich. 


Pawling & sarnischfeger, Mil- 
waukee, Wis. 

Sprague Electric Co., New York. 

Hoists, Hand 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hoists, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Cleveland Pneumatic ‘Tool Co., 
Cleveland, O. 

Northern Engineering Wks., De- 


troit, Mich. 
Rand Drill Co., 


Indicators, Speed 
Starrett Co., L. S., 


New York. 


Athol, Mass. 





Indicators, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Injectors 

Lunkenheimer Co., Cincinnati, O. 

Sellers & Co., Wm., Phila., Pa. 

Inspection and Tests 

Hunt Co., Robt. W., Chicago, IIL. 


Instruction Schools 
See Schools, Correspondence. 


Insurance, Boiler 


Hartford Steam Boiler Ins. & 
Insp. Co., Hartford, Conn. 


Jacks, Hydraulic 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Watson-Stillman Co., New York. 


Keys, Machine 

Whitney Mfg. Co., Hartford, Ct. 

Key Seaters 

Baker Bros., Toledo, O. 

Bement, Miles & Co., New York. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Chattanooga Mchry. Co., Chatta- 


nooga, Tenn. 
Davis Co., W. P., Roches- 
ter, XN... 
Mitts & “Merrill, Saginaw, Mich. 
Lamps, Arc 


General Electric Co., N. Y. City. 
Western Electric Co., Chicago, III. 


Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Lathe Dogs 

Armstrong Bros. Tool Co., Chi- 
cago, Lil. 

aad & Co., Chas. H., Chicago, 

Hill Tool Co., Anderson, Ind. 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Lathes 

American Tool Wks. Co., Cin., O. 

Automatic Mach. Co., Greentield, 


Mass. 
Auto. Mach. Co., Bridgeport, Ct. 
Barnes Co., B. F., Rockford, III. 
Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Bement, Miles & Co., New York. 
Bradford Mach. Tool Co., Cin., O. 
Bullard Mach. Tool Co., Bridge- 
port, Conn. 
Davis Mach. We a 
ter, 


Co., Roches- 


Diamond Machine Co., Provi., R. I. 
Fay & Scott, Vexter, Me. 
Flather & Co., Nashua, N. H. 
Frasse Co., New York. 

Garvin Mach. Co., New York. 
Greaves, Klusman & Co., Cin., O. 
Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Hendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 


Le Blond Mach. Tool Co., Rh. K., 
Cincinnati, O. 

Lodge & Shipley Mch. Tool Co., 
Cincinnati, O. 

McCabe, J. J., New York. 


New Haven ‘Mfg. 
Conn. 


Co., New Haven, 


Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Reed Co., F. E., Worcester, Mass. 

Schumacher & Boye, Cincinnati, 
Ohio. 

Sebastian Lathe Co., Cincin., O. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Shepard Lathe Co., Cincinnati, O. 

Tanite Co., Stroudsburg. Pa. 

Washburn Shops, Worcester, 
Mass. 


Lathes, Automatic Screw-Threading 


Automatic Machine Co., Bridge- 
port, Conn. 

Lathes, Bench 

Faneuil Watch Tool Co., Boston, 
Mass. 


Waltham Watch 
field, Mass. 


Lathes, Wood 


Tool Co., Spring- 


American Machinery Co., Grand 
Rapids, Mich. 

Letters, Pattern 

Butler, A. G., N. Y. City. 


Levels 


Starrett Co., L. S., Athol, Mass. 
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Lockers, Clothes 

Merritt & Co., 

Narragansett Mach. 
dence, R 


Locomotives, Shop 


Hunt Co., C. W., 
ton, N. Y. 


Lubricants 

Besly & Co., Chas. H., 

Dixon Crucible Co., 
City, N. J. 


Lubricators 

Besly & Co., Chas. H., Chicago, Ill. 
Bowen Mfg. Co. Auburn, i ae 
Crane Co., Chicago, Ill. 
Lunkenheimer Co., Cincinnati, O. 


Philadelphia, Pa. 
Co., Provi- 


West New Brigh- 


Chicago, Il. 
Jos., Jersey 


Machine Screws 

Atlantic Mach. crew Co., Boston, 
Mass. 

Worcester Mach. Screw Co., Wor- 
cester, Mass. 


Machinery,Builders, Special 


American Fdry. & Mach. Co., 
Hanover, Pa. 

Atlas + & Mach. Co., Belle- 
ville, N. 

mA. Rs ‘Mach. Co., The, Bos- 


ton, Mass. 
Gardam & Son, Wm., New York. 
National Mchry. Co., Tiffin, O. 
Pratt & Whitney Co., Hartford, 


‘onn. 
Simonds Mfg. Co., Pittsburgh, Pa. 


Machinists’ Small Tools 

Besly & Co., Chas. H., Chicago, Ill. 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & Sharpe Mfg. Co 
dence, R. I. 

Cleveland Twist Drill Co., 


.. Provi- 


Cleve- 
land, O. 
Hammacher, schlemmer & Co., 
New York. 


McCrosky & Huber, Cincinnati, O. 


Patterson, Gottfried & Hunter, 
Ltd., New dork. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb & Co., J. T., Provi., R. I. 

Starrett Co., L. S., Athol, Mass. 


Wyke & Co., J., E. Boston, Mass. 
Mandrels, Expanding 
Nicholson & Son, W. 
barre, Pa. 
Mandrels, Solid 


es Twist Drill Co., 
land, 
& Mach. Co., 


H., Wilkes- 


Cleve- 


Morse Twist Drill 
New Bedford, Mass. 


Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
Y. J 


| a 

Standard Tool Co., Cleveland, O. 

Micrometer Calipers 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb & Co., J. T., Providence, 

S., Athol, 


me 2 
Starrett Co., L. Mass. 
Measuring Machines 
Rogers, John M., Boat, 
Drill Works, Gloucester 


Milling Attachments 

Brown & Sharpe Mfg. 
dence, R. I. 

The Adams Co. Dubuque, Iowa. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, 


Gage & 
City, 


Co., Provi- 


= Mfg. Co., Milwaukee, 
Vis. 
Oesterlein Mach. Co., Cincin., O. 


Milling Machines, Bench 


Faneuil Watch Tool Co., Boston, 
Mass. 
Hill, Clarke & Co., Boston, Mass. 


Waltham Watch Tool 


field, Mass. 
Milling Machines, Horizontal 


Co., Spring- 


Adams Co., Dubuque, Iowa. 
Seaman & Smith Co., Prov., R. I. 
Bement, Miles & Co., New York. 


Franklin Mach. Wks., Phila., Pa. 
Hendey Mach. Co., Torrington, Ct. 


Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 


Niles Tool Works Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 





Milling Machines, Plain 


American Tool Wks. Co., Cin., O. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 


cinnati, O. 
Garvin Mach. Co., New York. 
Hendey Mach. Co., Torrington, Ct 
Hill, Clarke & Co., Boston, Mass. 
Milwaukee, 


ee Mfg. Co., 
m &. 


Le Blond Mach. Tool Co., 
Cincinnati, O. 

McCabe, J. J., New Yerk. 

Oesterlein Macn. Co., Cincin., O 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., New 


York. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Portable 


Underwood & Co., H. B., 
delphia, Pa. 


Phila- 


Milling ‘Machines, Universal 

American Tool Wks. Co., Cin., O. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 


Wis. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Oesterlein Mach. Co., Cincin., O. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., New 


York. 
Waltham Watch Tool Co., Spring- 
field, Mass. 


Milling Machines, Vertical 
Bement, Miles & Co., New York. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Garvin Mach. Co., New York. 

Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 


Owen eee Tool Co., Springfield, 


Ohi 
Pratt *% Whitney Co., Hartford, 
Conn. 
Milling Tools, Adjustable 
Geometric Drill Co., New Haven, 


Conn. 
Rogers, Boat, 
John M., Gloucester 


Gage & Drill Wks., 
City, N. J. 


Molding Machines 

The Adams Co., Dubuque, Iowa. 

American Foundry & Mach. Co., 
Hanover, Pa. 

Tahor Mfg. Co. Philadelphia, Pa. 

Webster & Perks Tool Co., Spring 
field, O 


Molds, Hammer and Vise Jaw 


Field, Chas. H., Providence, R. I 
Metors, Electric 

Akron Elee. Mfg. Co., Akron, O. 
Cc & C Electric Co., New York. 
Crocker-Wheeler Co., Ampere, N. J. 


Eck Dynamo & Motor Wks., Belle- 
ville, N. J. 

General Electric Co., New York. 

Jantz & Leist hiec. Co., Cin., O. 

—- Elec. Mfg. Co., Madison, 


Ww 
Robbins & Myers Co., Springfield, 
Ohio. 
Roth Bros. Co., Chicago, Ill. 
Sprague Electric Co., New York. 
Triumph Elec. Co., Cincinnati, O. 
Western Electric Co., Chicago, Ill. 
Westinghouse Klec. & Mfg. Co., 
l’ittsburgh, Il’a. 


Nail Machinery Wire 


National Machy. Co., Tiffin, O. 


Name Plates 


Franklin Mfg. Co.. Syracuse, N. Y. 

Murdock Parlor Grate Co., Bos 
ton, Mass. 

Nut Tappers 

See Bolt and Nut Machinery. 

Oils 

Besly & Co., Chas. H., Chicago, III. 


Houghton & Co., E. F., VPhiladel- 


phia, Va. 
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Oil Cups and Covers 


Besly & Co., Chas. H., Chicago,IIl. 
Bowen Mfg. Co., Auburn, N. Y. 
Crane Co., Chicago, Ill. 
Lunkenheimer Co., Cincinnati, O. 
The Winkley Co., Hartford, Conn. 


Packing, Steam Joint 
Jenkins Bros., New York. 
Pans, Lathe 


New Britain Mach. Co., 
ain, Conn. 


New Brit- 


Pans, Shop 

Kilbourne & Jacobs Mfg. Co., Co- 
lumbus, O. 

Patents 

Baldwin, Davidson & 
Washington, D. C. 

Pattern Shop Machinery 

American Machinery Co., 
Rapids, Mich. 

Baker Bros., Toledo, O 

Fay & Scott, Dexter, Me. 

Field, Chas. H., Providence, R. I 

Greaves, Klusman & Co., Cin., O 

Prentiss Tool & Supply Co., New 
York. 

Patterns, Metal 

Great Eastern Metal Vattern Co., 
New York 

Patterns, Wood 

Gardner, H. W., Waukegan, III. 

Gobeille Pattern Co., Cleveland, O 

Lorentz & Evarts, Hartford, Ct. 

Pipe and Fittings 

Crane Co., Chicago, Ill. 

Pipe Cutting and Threading 
Machines 

Curtis & Curtis Co., 
Conn. 

Merrell Mfg. Co., Toledo, O 

Oster Mfg. Co., Cleveland, O. 

Saunders’ Sons, D., Yonkers, N. Y. 

Wells Bros. Co., Greenfield, Mass. 


Pipe Fitters’ Tools 


Wight, 


Grand 


Bridgeport, 


Cleveland Twist Drill Co., Cleve- 
land, O. ; 
Saunders’ Sons D., Yonkers, N. Y. 


Standard Tool Co., Cleveland, O. 


Planer, Jack 


Armstrong 
cago, Ill. 


Bros. Tool Co., Chi- 


Planers 
American Tool Wks. Co., Cin., O. 
Belmer Mach. Tool Co., Cin., O. 
tement, Miles & Co., New York. 
Betts Mach. Co., Wilmington, Del. 
Cincinnati Planer Co., Cincin., 0. 
Detrick & Harvey Mch. Co., Balti 
more, Md. 
Flather Planer Co., Mark, Nashua, 
. H 
Co., New York. 
Cincinnati, O. 
Edwin, 


Garvin Mach. 
Gray Co., G. A., 
Harrington, Son & Cuw., 
Philadelphia, Pa. 
Ilendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Niles Tool Works Co., New York. 
New Haven Mfg. Co., New Laven, 
Conn. 
Pond Mach. Tool Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
Sellers & Co., Wm., Phila., Pa. 
Whitcomb Mfg. Co., Worcester, 
Mass. 
Woodward & 
Worcester, 


Powell Planer Co., 


Mass. 
Planers, Portable 


Morton Mfg Co., Muskegon 


Ileights, Mich. 
Planers, Rotary 


Bement, Miles & Co., New York. 
Cleveland Punch & Shear Works, 
Cleveland, O. 


Franklin Mach. Wks.. Phila., Pa. 

Newton Mch. Tool Works, Vhila 
delphia, Da. 

Pond Mach. Tool Co., New York. 

Presses, Power 

Automatic Mach. Co., Bridgeport, 


Conn. 
Bethlehem Fdry. 
Bethlehem, Ta. 
Bliss Co., k. W., 
Dill Mach. Co.. T. C.. 
Mossberg & Granville 
l’rovidence, R. I. 
Perkins Mach. Co., Boston, Mass. 
Prentiss Tool & Supply Co., New 
York. 
Wold & Co., 


& Mch. Co., So. 


Brooklyn, N. Y. 
Vhila., Pa. 
Mfg. Co., 


Torris, Chicago, Ill 
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Presses, Hydraulic 

Bement, Miles & Co., 

Watson-Stillman Co., 

Profilers 

Garvin Mach. Co., 

Pratt & Whitney 
Conn. 

Pulley Turning and Boring Machines 

American Tool Wks. Co., Cin., O. 

Harrington, Son & Co., LKdwin, 
Philadelphia, Pa. 


New York. 
New York. 


York. 
Hartford, 


New 
Co., 


New Haven Mfg. Co., New Haven, 
Conn. 

Niles Tool Works Co., New York. 

Pulleys 


Caldwell & Son Co., H. Chi- 
eago, Il. 

Cresson Co., Geo. V., 

Howard Iron Wks., 

Poole & Son Co., 
more, Md. 


Wee 


Phila., Pa. 
Buffalo, N. Y 
Robt., LBalti- 


Reeves Pulley Co., Columbus, Ind. 

Pulleys, Friction Cone 

Evans Friction Cone Co., Boston, 
Mass. 

Pumps, Hydraulic 

Watson-Stillman Co., New York. 

Punches, Hydraulic 

Bement, Miles & Co., New York. 

Bethlehem IFdry. & Mch. Co., So. 
Bethlehem, Pa. 

Watson-Stillman Co., New York. 

Punches, Power 

Bliss Co., E. W., Brooklyn, N. Y. 

Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 

Buffalo Forge Co., Buffalo, N. Y. 

Cleveland Punch & Shear Wks., 


Cleveland, O. 
Hilles & Jones 
Del. 
Long & Allstatter Co., 
Ohio 
Pittsburg Shear Knife & 
Co., Pittsburg, Pa. 
Reade Mchry Co., Cleveland, O. 


Co., Wilmington, 
Ilamilton, 


Mach. 


Rack Cutting Machines 
Fellows Gear Shaper 
field, Vt 


Co., Spring- 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, ©. 

Reed Co., F. E., Worcester, Mass. 

Racks, Cut 

Fellows Gear Shaper Co., Spring- 
field, Vt. 


Nuttall Co., R. D., 

Simonds Mfg. Co., 

Racks, Tool 

New Britain Mach. Co., 
ain, Conn 


Pittsburgh, Pa 
Pittsburgh, Pa 
New Brit 
Reamers 


Chadwick & Co., G 
mouth, N. H 


L., Ports 


Cleveland Twist Drill Co., Cleve 
land, O. 

Clough, R. M., Tolland, Conn. 

McCrosky & Huber, Cincinnati, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. J 


Cleveland, O. 
Greenfield, Mass. 


Standard Tool Co., 
Wells Bros. Co., 


Reaming Stands 


Flather Planer Co., Mark, Nashua, 
N. H. 
Riveters, Hydraulic 
Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 
Riveters, Pneumatic 
Bement, Miles & Co., New York. 
Cleveland Vneumatic Tool Co., 


Cleveland, O. 
Philadelphia Pneumatic 
Philadelphia, Pa. 


Tool Co., 


Q. & C. Co., Chicago, Ill. 

Standard Ry. Equip. Co., St. 
Louis, Mo. 

Riveting Machines 

Bement, Miles & Co., New York. 

Bethlehem Foundry & Mach. Co., 


So. Bethlehem, Pa. 
Long & Allistatter Co., 
Ohio. 


llamilton, 


Rods and Straps, Connecting, 

Cooke Machinery Co., New York. 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 
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Roller and Ball Bearings 
American Roller Dearing Co., 


Boston, Mass. ; 
Ball Bearing Co., Vhiladel., Pa. 
Mach. Co., Providence, 


Iroquois 


Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Rolling Mill Machinery 

Cleveland Punch & Shear Wks. Co., 
Cleveland, O. 

Diamond Drill & Mch. Co., Birds- 
boro, Pa. 

Dill Mach. Co. T. C., Phila., Pa. 
Hilles & Jones Co., Wilmington, 
Del. 
Iroquois Mach. Co., Providence, 
Mossberg & Granville Mfg. Co., 
Providence, i. 
Pratt & Whitney 

Conn. 
Safety Valves, Pop 
Crane Co., Chicago, Ill. 
Crosby Steam uage & Valve Co., 
toston, Mass. 
Lunkenheimer Co., 


Sawing Machines, Metal 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Newton Mach. ‘loo! Works, Phila- 
delphia, Va. 


( ‘o., Hartford, 


Cincinnati, O. 


Nutter. Barnes & Co., Boston, 
Mass. 
Pratt & Whitney Co., Hartford, 


Conn. 
Reade Mchry. co., Cleveland, O. 


Sawing Machines, Wood 

American Machinery 
Rapids, Mich. 

Schools, Correspondence 

Amer. School of Correspondence, 
Boston, Mass. 

Consolidated Schools, N. Y. City. 

International Correspond. Schools, 
Scranton, Pa. 


Screw Machines, Automatic 


Co., Grand 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cleveland Automatic Mach. Co., 


Cleveland, Ohio. 
Dreses Mach. Tool Co.. Cincin., O. 


Windsor Mach. Co., Windsor, Vt. 


Screw Machines, Hand 
Brown & Sharpe Mfg. Co., 
dence, R. I. 
Cleveland Automatic Mach. Co., 
Cleveland, O 
Garvin Mach. Co., 
Jones & Lamson Mch. 
field, Vt. 
Pearson Mach. Vo., Chicago, III. 
Potter & Johnston Mach. Co., 
Pawtucket, R. I 


Provi- 


New York. 
Co., Spring- 


Pratt & Whitney Co., Hartford, 
Conn. 

Warner & Swasey Co., Cleveland, 
Ohio. 


Windsor Mach. Co., Windsor, Vt. 


Screw Machinery, Wood and Lag 


Baker Bros., Toledo, Ohio. 
Cook Co., Asa 8., Hartford, Conn. 


Screw Plates 

Besly & Co., Chas. H., Chicago, Ill. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Card Mfg. Co., 8S. W., Mansfield, 
Mass. 


Hart Mfg. Co., Cleveland, ©. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Oster Mfg. Co., Cleveland, 0. 


Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Second Hand Machinery 

Affleck, Geo. E., New York. 

Baird Machy. Co., U., Pittsburgh, 


Bowler & Co., Geo. H., Cleveland, 
Ohio. 
Carlin Mchry. & Supply Co., Al- 


legheny, Pa. 
Dawson, John H., Chicago, III. 
Fairbanks Co., Philadelphia, Pa. 
Garvin Mch. Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
Marshall & Huschart Mehry Co., 


Chicago, Il. 
McCabe, J. J., New York. 
Niles Tool Works Co., New York. 
Pratt he Whitney Co., Hartford, 
Con 


Peanties Tool & Supply Co., New 
York. 
Toomey, Frank, Philadelphia, Pa. 


Detroit, 


Wormer Machy. Co., 
Mich. 


cc, 





Separators, Oil 


American Tool & Mach. Co., Bos- 
ton, Mass. 
Springfield Separator Co., Man 


chester, N. 


Shafts, Crank 


Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Shapers 

American Tool Wks. Co., Cin., O. 

Bement, Miles & Co., New York. 

Cincinnati Shaper Co., Cincin., O. 


Flather Planer Co., Mark, Nashua, 
i. o 


Garvin Mach. Co., New York. 
Hendey Mach. Co., Torrington, Ct. 
Gould & Eberhardt, Newark, N. J. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Xenia, Ohio. 
Morton Mfg. Co., Muskegon 
Heights, Mich. 
New Haven Mfg. Co 


Niles Tool Works Co., New York. 

Perkins Mach. Co., Boston, Mass. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Steptoe & Co., Joun, Cincinnati, O. 


Shears, Power 


Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 

Buffalo Forge Co., Buffalo, N. Y. 

Cleveland Punch & Shear Works, 
Cleveland, O. 

or & Jones Co., 
) 

a 6 Allstatter Co., Hamilton, 
Ohio 

National Mehry. Co., Tiffin, O. 

Perkins Mach. Co.. Boston, Mass. 

Pittsburg Shear Knife & Mach. 
Co., Pittsburg, Pa. 

Reade Mchry. Co., Cleveland, O. 


Shears, Rotary 


aN. 


.. New Haven, 


Wilmington, 


Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Detrick & Hlarvey Mach. Co., Bal- 
timore, Md. 

Shelving, Shop 

New Britain Mach. Co., New Brit 
ain, Conn. 

Slide Rests 

Reed Co., F. E., Worcester, Mass. 

Slotters 

Baker Bros., Toledo, Ohio. 

Bement, Miles & Co., New York. 

Betts Mach. Wks., Wilmington, 
Del. 


Dill Mach. Co., T. C., Phila., Pa 
Franklin Mach. Wks., Vhila., Pa 
Garvin Mach. Co., New York. 
New Haven Mfg. Co., New Haven, 
Conn. 
Newton Mach. Tool Wks., Phila- 
delphia, Va. 
Niles ‘Tool Works Co., New York. 
Speed Limit System 
Consolidated Engine 
New York. 
Spike Machines 
National Machy. 


Sprocket Chains 

See Driving Chains. 
Stampings, Sheet Steel 

Federal sfg. Co., Cleveland, O. 


Stamps, Letters and Figures 

Schwerdtle Stamp Co., 
port, Conn. 

Steel, Machinery 


Boker & Co., Hermann, New York. 
International Steel & Mchry. Co., 


New York. 
Patriarche & Bell, New York. 
Ward & Son, Edgar T., Boston, 
Mass. 
Steel, Sheet 


Federal Mfg. Co., 


Stop Co., 


Co., Tiffin, O. 


Bridge- 


Cleveland, O. 


Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Tool 

Boker & Co., Hermann, New York. 


International Steel & Mach. Co., 
New York. 

Patriarche & Bell, New York. 

Westmoreland Steel Co., Pitts 
burg, Pa. 

Straightener, Hydraulic 


Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 





Swaging Machines 

—* Needle Co., Torrington, 
Con 

eamete Mach. Co., Provi., R. I. 

Mossberg & Granville Mfg. Co. 
Providence, R. 1. 


Switchboards 


C & C Electric Co., New York. 
Triumph Elec. Co., Cincinnati, O. 


Tapping Machines and Attachments 


Baker Bros., Toledo, O. 

The Beaman & Smith Co., Provi- 
dence, R. I. 

Bickford Mach. Tool Co., Cin., O 


Cincinnati Mach. Tool Co., Cin- 
cinnati, O 

Errington, F. A., N. Y. City. 

Fosdick Mach. Tool Co., Cin., O. 


Garvin Mach. Co., New York. 
Geometric Drill Co., New Haven, 


Conn. 

National Mchry. Co., Tiffin, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Seneca ~*~ Mfg. Co., Seneca 
Falls, N. 

Webster & Perks Tool Co., Spring 
field, ©. 


Taps, Collapsing 
Geometrie Drill Co., 
Conn. 


New Haven, 


Taps and Dies 


Besly & Co., Chas. H., Chicago, III. 


Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. 

Cleveland ‘I'wist Drill Co., Cleve- 
land, O. 

Crane Co., Chicago, III. 

Hammacher, Schlemmer & Co., 
New York. 

Hardinge Bros., Chicago, IIL. 

Hart Mfg. Co., Cleveland, 0. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

National Mchry. Co., Tiffin. O. 

Oster Mfg. Co., Cleveland, 0. 

Pratt & Whitney Co., Hartford, 
Conn. 

Standard Tool Co., Cleveland, O. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Winter Bros. Co., Wrentham, 
Mass. 

Telephone System 

Clarke Auto. Telephone Switch 


Board Co., 


Thread Cutting Tools 


Resly & Co., Chas. H., Chicago, III. 
Hart Mfg. Co., Cleveland, O. 
Oster Mfg. Co., Cleveland, O. 
Pratt & Whitney Co., Hartford, 


Conn. 
Rivett-Dock Co., 
Tool Holders 


Providence, R. I. 


Boston, Mass. 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 
Hill Tool Co., Anderson, Ind. 


McCrosky & Huber, Cincinnati, O 


Tools 
See Machinists’ Small Tools. 


Transmission Machinery 


Caldwell & Son Co., H. W., Chi- 
cago, Ill 

Cresson & Co., Geo. V., Phila., Pa. 

Link-Belt Engineering Co., Phila- 
delphia, Pa. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 


Reeves Pulley Co., Columbus, Ind. 


Traps, Steam 
Houghton & Co., E. F., 
phia, Pa. 


Trimmers, Wood 


Amer. Mechry. Co., 
Mich. 
Washburn 
Mass. 


Philadel- 


Grand Rapids, 


Shops, Worcester, 

Trolleys and Tramways 

Brown Hoisting Machy. Co., N. Y. 
City 


Harrington Son & Co., Edwin, 
Philadelphia, Pa. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Link Belt Engineering Co., Phila- 


delphia, Pa. 
Maris Bros., Philadelphia, Pa. 
Turrets, Carriage 
Fay & Scott, Lexter, Me. 





Turret Machines 

American Tool & Mach. Co., Bos 
ton, Mass. 

Automatic Mach. Co., Greenfield, 
Mass. 

Bradford Mach. Tool Co., Cincin- 
nati, O. 

Brown & Sharpe Mfg. Co., Provi- 


dence, 
Tool Co., Bridge- 


Bullard’ Mach. 
port, Conn. 

Dreses Mach. Tool Co., Cincin., O. 

Flather & Co., Nashua, N. H. 

Foster, Walter H., New York. 

Garvin Mach. Co., New York. 

Gisholt Mch. Co., Madison, Wis. 

Hill, Clarke & €o., Boston, Mass. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Le Blond Mach. Tool Co., R. 
- Cincinnati, O. 

Lodge & Shipley Mach. 
Cincinnati, O. 

Niles Tool Works Co., New York. 

Pearson Mach. Co., Chicago, III. 

Potter & Johnston Mach. Co., 
Pawtucket, K. 

bey ond & Swasey Cox, 


O 
Windsor Mach. Co., Windsor, Vt. 
Twist Drills 


K., 


Tool Co., 


Cleveland, 


Cleveland Twist Drill Co., Cleve- 
land, 

Etna Mfg. Co., New York. 

Hammacher, Schlemmer & Co., 
New York 


Morse Twist Drill & M. Co., New 
Bedford, Mass. 


Standard Tool Co., 


Universal Joints 

Baush Machine 
field, Mass. 

Vanderbeek 
ford, Conn. 


Cleveland, ¢ 


ool Co., Spring- 


Tool Works, Hart 
Valves 
See Steam Fittings. 


Vises, Drill 


Graham Mfg. Co., 
Hollands Mfg. Co., 


Provi., R. I. 
Erie, Pa. 


Jacobson Mach. Mfg. Co., Warren, 
Pa. 

Vises, Metal Workers’ 

Hammacher, Schlemmer & Co., 
New York. 


Hloward [ron Wks., Buffalo, N. Y. 
Jacobson Mach. Mfg. Co., Warren, 
Pa 


Parker Co., Chas., Meriden, Conn. 
Vanderbeek ‘Tool Works, Hart 
ford, Conn. 


Walworth Mfg. Co., Boston, Mass. 


Vises, Pipe 

Curtis & Curtis Co., 
Conn. 

Saunders’ Sons, D., Yonkers, N. Y. 

Walworth Mfg. Co., Boston, Mass. 


Vises, Planer and Shaper 


Cincinnati Planer Co., Cincin., O. 
Hendey Mach. Co., Torrington, Ct. 
Pratt & Whitney Co., Hartford, 


Bridgeport, 


Conn. 
Vises, Wood Workers’ 
Hammacher, Schlemmer & Co., 
New York. 
Wyman & Gordon, Worcester, 
Mass. 


Washer Machines 
National Machy. Co., 
Welding Machines 
eS & Allstatter Co., Hamilton, 


Tiffin, O. 


Wire-Drewing Machinery 

Iroquois Mach. Co., Provi., R. I. 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Wire-Forming Machinery 

Automatic Mach. Co., Bridgeport, 
Conn. 

Wood Working Machinery 

American Machinery Co., 
Rapids, Mich. 

Worm Hobbing Machines 

Pratt & Whitney Co., 
Conn. 

Worm Milling Machines 

Cleveland Automatic 
Cleveland, O. 

Pratt & Whitney Co., 
Conn. 

Wrenches 

Coes Wrench Co., Worcester, Mass. 

Wrenches, Drop Ferged 

Billings & Spencer Co., 
Conn. 


Grand 


Hartford, 


Mach. Co., 


Hartford, 


Hartford, 
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Beam Bending Machine. ; a plan of the machine with I-beam in place 














BY E. C. THULIN ready for bending after having been prop 

In the building of small cars that are erly heated. The outside line of the view 
to be subjected to hard usage, either | represents the foundation plate which 
as contractors’ dump cars or convey | firmly bolted in place to a brick base bin 
ors for cinders and slag from a fur up above the floor about 30 inches | 
lace, it is desirable to have as few parts this plate is bolted a quadrant that do 
as possible in the construction. Especially the bending and an arm that hold 
is this true of the frame which carries the beam in plac The small radiu f 
body, as well as the running gear. The quadrant corresponds to the curve t 
ideal frame for such a car is one that is given to the I-beam, while the larger rad 
made from a single I-beam, bent in the for the rope gives the proper leverage f 
form of a rectangle, with the ends meeting bending the bcan The relation of these 
on one end, as represented very plainly in parts to each other is more plainly show: 
Fig. 1, which shows a 3x5-foot frame made in Fig. 4, which is a cross-section on .4 
from a 7-inch I-beam. To make this frame Fig. 2, In placing the I-beam in the m: 
and eliminate all complications of manu chine the arm a is swung out to the 
facture requires some ingenuity and skill tion a’ indicated ly the dotted In nd 
on the part of the designer of the ma after clamping the beam at BB and 
chinery, not from the standpoint of fine ing it against the roller CC, the arm 
machine work, but as a matter of principle wung in place and fastened to the con 
The writer had occasion to visit a manu inon center of the quadrant by 2-in 
facturing plant where such a machine was pin held firmly in place by a key Chis 
in operation, in this case bending I-beams pin must necessarily be removed 
to be used as frames for horse-powers that "; Beas dropped into’the quadrant to let the arm 
go with threshing outfits. The plan shown pass over it i vinging, and provisiot 
has some modifications as to details, as the ~e . ide to |e e pin dowr and then raising 
machine in question was built by cut-and FIG, I. FRAME FOR A SMALL CAR it again by screwing o the tapped 


Fastencd at N M 
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try methods that showed lack of ability to curate and the product leaves the machine hole in the pit n eem crude 
study the device on paper before construct in a finished condition still it 1 mple and perhap good a 
ing it. The machine itself calls for noth Referring to Figs. 2, 3. 4. 5 and 6,a few asany. After the arm wung into p 
ng exceptional from a mechanical stand- explanations will make the operation plain the eccentri with lever handle ¢ attacl 
point, but the results are remarkably ac ind easily understood. In Fig. 2 is shown wung that a bearing 1s made agai 
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the web of the I-beam 
where the bend is to be made, protection 
must be given the beam to avoid buc!ling. 

The bend is now ready to be made. Two 


As this point is 


ways suggest themsclves for driving the 
machine: one by a piston and cylinder with 
cable attached to the quadrant and the 


second by a geared frum similar to an 
elevator hoist. This latter device seems 
the best The cable is attached at the 


point N, and, after making the right num 
ber of turns on the drum, is carried back 
around the idler and the other end is fast 
ened at M. By 
rant is drawn 
with it, forming the desired bend on the 
At this point the machin 
3. By 
swinging back the arm the beam can be 


starting the drum the quad 
around, carrying the beam 


die or quadrant. 
is in the position shown in Fig 


removed and reheated for the next bend. 
To carry the quadrant back to place for 
the next operation the drum is reversed, 
M, the slack cable 


These two ends of 


which gives a pull at 
traveling toward N. 

the cable set in two grooves of the quad 
Other details 


Fig. 5 


rant, as is shown in Fig. 4. 
are represented in Figs. 5 and 6. 
is a section on BB nd shows the clamp 
ing device, a small block of iron resting 
against the I-beam with a U-strap of heavy 
wrought iron over all and a hand-wheel 
screw adjustment to hold it in place. A 
hinged device might have been used, but 
it is better to avoid any joints in a machine 
that illustrated here. 
Many other features have been omitted in 


does such work as 
the description, as they speak for them 
selves in the drawing. 

The application of this machine is of in- 
still, 
some mo ‘ification, this machine could be 


terest to only a few readers; with 


applied to advantage to many different op 
erations requiring heavy bending, and no 
changes will suggest them 


doubt such 


selves to the reader 





Fractional Indexing. 
BY C. E, DE PUY. 

Several years ago I wished to graduat: 
a segment of a sircle in one-sixth degree, 
or 2,160 divisions for the complete circle, 
by the use of a milling machine dividing 
head, and after trying in vain to use some 
of the methods of compound indexing de 
scribed in the AMERICAN MACHINIsT about 
twelve years ago, I was obliged to arrange 
a method of my own, which I call the frac 
tional method of indexing. 

Recently I had to do some more of this 
same work, and | attempted to use the 
De Leeuw method, which was discussed in 
the AMERICAN MACHINIsT last and 
explained by Mr. Beal, but I found that I 
without 


year, 
could not apply it to this case 
making a special arrangement of the gears, 
and even then the spindle was confined t 
a horizontal position, which is inconven- 
ient in this work. 

I then concluded that my method still 
had some merits, and I have since used it 
in several cases, with entire success. I 
have also made out an index table, a part 
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of which is here shown, giving all the pos- 
sible divisions obtainable by this method. 
The arrangement can be applied to the 
cutting of bevel gears, or dividing, with 
the head set in any position. 
tial feature is the use of two index circles, 


The essen- 


one of which gives a means of obtaining a 
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the plates and omit the ordinary sector 
To divide a circle into 2,160 parts on the 
Brown & Sharpe miller it is necessary to 
the worm shaft 5484, or =| of a 
revolution, for each division; but as 49 is 


move 


the greatest number of holes on the index 


plates of the machine, it is necessary to get 











MILLING MACHINE SET | 





MILLING MACHINE 


fraction of a space on the other circle. 
Sometimes only one index plate is used, 
but generally required. Both 
plates are fastened on with the screws or- 


dinarily used, but to get the two plates on 


two are 


at the same time, I had to face about 1-16 


inch off the shoulder of the sleeve carrying 


P FOR 


SET UP FOR 





FRACTIONAL INDEXING 








FRACTIONAL INDEXING. 


indirectly the equivalent of this number of 


holes. |. is half of ,'-, and | reasoned 


that if by some means I could move the 


index pin half a space on the 27 circle, I 
should then have the division I desired. 
This I accomplished by placing the index 


plate with 20 holes in the outside row on 
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the sleeve first, and then putting on the 
plate having a circle with 27 holes. The 
back pin engaged the circle of 20 holes, 
and the index pin was adjusted to the 27 


AMERICAN MACHINIST 
crank. >}; =} yy, and y?; = ¢ X 3*- 
To get this I used 33 holes on 


the back index circle and 37 holes on the 
front plate. The indicating gears were 3 
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indicate this movement of the plates 
Here the movement of the plates is in the 
same direction as the crank, for the frac 


tional remainder obtained from the move- 

































































circle. When both pins were withdrawn to 1, and the idler was given one turn, but ment of the index plates is also the frac- 
and the index plates were moved half a the plates were turned in the direction tional movement for the crank. Some- 
revolution, the back pin again dropped into opposite to that of the index crank, so that times, however, it is more convenient to 
a hole, but the front pin was halfway be- two-thirds of a space was left for the move the plates in the opposite direction, 
tween two holes, and a move to the first crank movement. and u.e the difference between the frac 
hole gave the desired half of ',, or , Divisions corresponding to any number tional remainder and a whole space for 
of a turn. divisible into two factors, which are also the fractional turn of the crank. Take, 
To simplify the turning of the index factors of two index circle numbers, but for example, divisions, The factors 
plates, I placed a gear on the shaft which neither of which is a common factor of are 7 and 11; the fractional turn is 
turns the index plates when cutting spi- both circles, can be obtained by this 10 , and 21=3 , but 
p g& Sf A 
rals, and which is called in the milling ma- method. yr; of a turn of the plates is inconvenient to 
chine gear table the worm, and another If, for example, 63 divisions are want- indicate with the gears, and if the plates 
Number |Fractional Holes on Number of | Fractional Rey. of I Number |Fractional | Holes on |Number of |Pesstienet Rev. of 
of Turn of Outside Holes on Turn of Gear on Stud of Turn of Outside Holes on Turn of Gear on Stud 
Divisions} Crank _ Plate inside Plate} Plates Gear Divisions | Crank " Plate Nnside Plate! Plates (ear 
nel rele Move Worm Stud bag nec Move |Worm Stud 
51 5) 17 13-4 33 a 72 | 24 1 266 Yd 19 2-4 | 49 “~ 66 | 32 l 
57 <a 19 13-4 33 +4 72 | 24 1 272 «4 17 2-% 20 +; is | 24 | 1 
63 os 18 ir? 49 +4 28 | 24 1 273 «x % 39 5-4 | 49 “7 |} 56 | 24 | l 
69 exs 23 13-4 33 -i 72 24 1 275 fi * + 15 2-4 | 33 +f {| 44 | 24 1 
7 mx t 21 10-# 33 -4 44 40 1 276 xd 23 | 3-4 | 33 -4 72 24 1 
87 : oe 29 13-; 33 -4 72 | 24 1 282 Ya a7. | «(6-4 33 ' 72 | 24 1 
33 Sut | 31 13-4 33 +4 72 | 24 1 285 «a 19 | 2-4 } $ } 72) 24 I 
96 Berk 16 6-5 33 - 1 72 24 1 287 % x 4 41 ae 49 + 28 24 ; 
99 Rt 18 i-i 33 +; 44 | 24 $ DER Rx 4 18 9-4 | 20 +} 48 | 24 1 
6 =. - . «€ ~ 
102 3 ib 17 6-5 33 ++ 72 24 1 294 9 « 49 6-4 | 72 24 1 
lll [** 37 13-4 33 +5 72 24 1 297 tt x + 27 33 | tH |} 44 | 32 1 
112 § «i 16 5-4 {9 +4 28 | 24 1 301 xb 43 5—+ | 19 ; ; 56 | 40 1 
114 ,*t 19 6- 33 =~ 4 72 | 24 1 304 x4 19 9-+ | 20 oi | is | 24 1 
119 wx 4 17 5-4 i9 ++ 56 32 1 on Bx 4 ao | =" ' +h | 44 o \ 
123 x 41 13-4 33 -4 72 | 24 , 310 : 31 
126 ext, 18 5—4 19 +4 56 | 24 : 312 ; ‘ 39 } 
129 #4 43 | 13-3 33 +4 72 | 24 1 ose y . 2 | 3 19 | x 1 
133 $* is 19 5-4 19 ' 28 | 24 I a Set - ‘ “4 wo | 4 
138 "Kh 23 6-4 33 + 72 | 24 1 a a as i 
Mi Ox a7 | 134] 33 +4 72 | 24 - .s = 1 
oe 4 * y » . } 
147 $xd 49 | 13-4 33 =4 72 | 24 1 322 7*# 23 | 2 19 6) 24 I 
15k i "= ti 21 5-h 33 > £ at 24 l _ a “ | ° » 1 
161 xh 2 5-4 19 +4 28 | 24 I 339 im si as ' “ 
174 Ext 29 6-4 33 ‘ 72 | 24 1 130 ** | 33 
175 Hn ts 15 3-4 19 +4 56 | 24 336 h | 21 a4 a walt Shas 
176 x A 16 3-# 33 +4 14] 32 1 340 i } | 
186 or 31 6-4 33 af 72 | 24 1 341 } 3 3 dl aoe 
187 * ¢ 17 3- 33 +2 44 | 24 1 344 6* ; * 
189 #4 a7 | 5-4 19 +3 aa | 24 : 345 s*e | 23 2 sad ee 
192 Hx t 16 3-} 33 +4 ' 72 | 24 1 345 8 29 | 35 3 2 | 28 l 
198 it <a 18 i 33 -i |} 44] 40 1 350 i 6 | Tr] 19 ‘ 0 ! 
203 2x 29 5-2 19 +4 | 56 40 1 52 Re i 16 | 1 | if 32 
204 re 17 3-4 33 <4 72 | 24 1 360 A 18 | | 
208 Pid 39 7-4 20 +4 48 | 24 1 364 a 39 4-7 | 19 it 2 1 
209 Hx 19 3-4 33 ++ i4 40 ; 68 7 *¢ 23 3 20 is ' 1 
217 xt 31 5-4 49 + + 56 | 32 1 370 4 7 
229 Rx 7 6-4 33 at 72 | 24 1 72 ¥x« di 31 | 3 72 i 1 
224 + «4 16 2-4 19 +4 56 |} 24 1 74 17 1-ir | 4 | 28 \ 
228 + *<t 19 3-+ 33 +4 72 | 24 1 376 é « 7 | 
231 Yxy 33 5-4 49 =~ 28 | 24 l 378 Buh 27 | 2-4} 49 wi] 
238 ¥ xk 17 2-4 19 +4 28 | 24 + 380 ‘ 19 
246 x4 41 6-4 33 -4 72 | 24 1 m4 b« 4 i | 1-#] 33 72 | 24 1 
252 ¥« 18 2-4 49 $ 56 | 40 1 85 "x 21 2-} | 24 ' 
253 Tr * 5 23 3-4 33 +H 44 28 1 ”) | te 9 } 
255 bey 17 2-4 ee -4 72 | 24 i 392 b | 49 | 
358 Sunt 13 6-4 33 +4 72 | 24 1 3965 j , | 18 1-/ a +i | aa | l 
259 ¢ xt 37 49 ’ 23 | 2 1 ‘ 0 | 
— . 2 : | a 400 J oe = 4 | | 
gear on the idler stud, with half as many ed. First get the factors 7 and 9. 7 is are turned backward the result is the 
teeth. A pointer was fastened over this also a factor of 49, and this can be used same, for 21 19— which 
idler, and a tooth was marked to indicate for the back index circle. 9 is a factor leaves of a space to turn the crank 
the movement. With both index pins re- of 18 and this can be used for the front ahead. 
moved, the index plates and gears were circle. The fractional turn for the index In the table the minus sign before the 
free to turn, and a revolution of the idler crank is % L or 45 js, Which fractional turn of the plates indicates that 
indicated the proper movement of the gives a movement for the crank of 11—$ the plates are to be moved in the direction 
plates. This arrangement was simple to -holes, on the 18 row. } 8 = ! opposite to that of the crank 
apply, easy to operate, and the result was 2—!, but ¢ 18 = 105 = s5—3, A number which has a factor common 
satisfactory. If, then, the index plates are turned to both index circles cannot be divided 


After graduating the circle it was neces- 
sary to graduate a vernier for it, with 40 
lines corresponding to 39 on the circle. 
This wopld require 2215—}° divisions to 
make it exact, but 1 used 2220. $$, 


r?;, the required movement of the index 


£ of a revolution, the index pin, which 
is stationary, will pass by 15—! spaces. 
The I5 spaces are unimportant, but the 
for the crank 
movement, and a gear of 28 teeth on the 
worm and one of 24 teeth on the stud will 


is the fraction wanted 


by this method. For example, 81 3 xX 
27, and ! X& 27 =4Q, so that i* the plates 
are moved 


of a revolution, the index 


hole of the 2 


le, and nothing is gained by using th 


pin will drop into another 7 
e 


circ 
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The fractional turns obtainable by the 
back plate are halves, thirds, quarters, 
fifths, sevenths, elevenths, thirty-thirds 
and forty-ninths, and the number of divi- 
sions that may be obtained range from 
51 to 64,680. 

The sector, ordinarily used for count- 
ing holes on the index plates, cannot be 
used when both plates are on, and I made 
one with sheet-steel arms, each arm being 
riveted to a collar. One of these collars 
fits the index-plate sleeve, and the other 
fits the outside of the first collar, and is 
split so as to clamp on it. One of the 
arms has the end bent over, forming a 
spring resting on the outside of the -ndex 
plate, which holds the sector in place after 
it is adjusted. 

When this sector is in use, the index 
plates are first moved and then locked, as 
has been described. The front pin is then 
released and allowed to rest again.t the 
plate, for it is not in the right position 
to enter a hole, one arm of the sector is 
moved irto contact with the pin, and then 
the other arm indicates the hole to which 
the pin is to be moved. 

The photographs show a 51-tooth gear 
on the spindle, and the head adjusted to 
make that number of divisions. 

In some cases the idler gear can have 
more than one tooth marked, so as to 
obtain |, }, |, or other required part 
of a revolution, and by this means all the 
movements required in the table given can 
be obtained with gears belonging to the 
machine, with the single addition of a 
44, and this I have on one of the lathes 
in the shop. 

Lewis Institute, Chicago. 

Anchors for Crane Chains—Casting Hoisting 
Drums. 
BY G. E. FLANAGAN. 

Fig. 1 shows the wrong way of fasten- 
ing the chain to the hoisting drum of a 
traveling crane. This is a method of 
securing the chain very commonly prac- 
ticed, but the fault lies in drilling the hole 
for the spur of the chain anchor in the 
groove, in place of through solid metal 
beyond the chain groove as shown in Fig. 
2. There is only a slight difference be- 
tween these two methods, but the first 
subjects the anchor spur to a_ bending 
stress several times greater than is done 
by the second, and may cause the failure 
of the connection, while the difference in 
cost between the right and the wrong way 
is too small to be mentioned, Crane drums 
should of course always be so propor- 
tioned that from one-half to a full coil of 
chain will remain upon the drum with 
the hook in the lowest position in which 
it is possible for it to sustain a load, and 
in this case only a fraction of the full 
stress will come upon the anchor; but 
although this requirement may be ob- 
served when the machine is first installed, 
conditions may be changed afterwards, as 
by digging deeper pits in the foundry, and 
thus the entire load may come directly 
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upon the chain anchor, which ought to be 
fully capable of meeting such an emer- 
gency. It will be noted that Fig. 2 re- 
quires a link of extra length on the end of 
the chain in order to reach the spur in the 
position shown. Figs. 1 and 2 ere both 
open to the objection that the drum may 
be rotated far enough to bring the pull 
of the claim as shown in dotted lines of 
Fig. 2. In this case the load will not come 
upon the spur at all, but principally upon 
the nearest tap bolt, and it will be in- 
creased by a leverage depending upon the 
distance from the chain to this bolt. A 
better arrangement than either is shown 
in Fig. 3, and it has the advantage of 
being cheap and easily made. It consists 
simply of a round rod, threaded on each 
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made wide enough to admit a link of each 
chain. Balancing part of the load on 
these cranes renders the wor’ upon the 
motor more nearly uniform, and calls for 
less gripping force on the brake to hold 
the load from running down. It is espe- 
cially useful when the tongs and_ the 
mechanism for operating them are of great 
weight in proportion to the load which 
they are designed to carry, This weight 
being balanced, the crane, when empty, 
will operate as freely when raising as 
when lowering, leaving almost the full 
power of the motor to work against the 
extraneous load. 

Crane drums must be made strong 
enough to serve as beams supported at 
each end and carrying the full chain load 


| 








ANCHORS FOR 


end for nuts and then bent to the required 
radius. The holes drilled in the drum 
must be parallel to each other, not radial. 
The center line through the anchor should 
be a_radial line. There is little tendency 
for the nuts to work loose, but jamb nuts 
are used notwithstanding, as it is better 
to be on the safe side. They may be re- 
placed by split pins if preferred. On some 
special types of cranes, designed for work- 
ing under a practically uniform load, a 
part of the combined weight of the load 
and tongs is balanced by a counterweight, 
the chain from which is wound upon the 
drum as that to which the load is attached 
is unwound; and, conversely, is unwound 
while the load is being raised. For this 
purpose Fig. 3 makes a good anchor if 


FIG. 3 
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CRANE CHAINS. 


in the center, the length of the beam being 
considered, not as the length of the drum 
merely, but as the distance from center 
to center of the shaft bearings. This is 
not strictly true except for certain cases, 
but it is approximately correct for most 
forms of construction, for it is obvious 
that if the shaft deflects it brings a bending 
stress upon the drum in the same direction 
as that produced upon it directly by the 
chain load. The smaller drums are made 
solid and cast upon the shaft which has 
a keyscat planed or mill d in it to become 
filled with iron to prevent the possibility 
of the drum slipping. Sometimes a series 
of shallow holes are drilled in the shaft 
to answer the same purpose, but they are 
not as effective, since the metal does not 
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always so completely fill the holes and the 
keys thus formed may become loosened 
and broken one at a time. If used, they 
should be drilled close together so as to 
run into each other and then be chipped 
out to form a continuous groove. Larger 
drums are cast hollow, connecting to the 
shaft by a hub at each end. The keyseat 
should then be in one hub only, and the 
shaft should be coated where the second 
hub occurs to prevent the iron from stick- 
ing and allow the drum to slip lengthwise 
upon it when cooling, for the reason that 
the .haft being cold when the metal is 
poured will not shrink along with it, and 
intcrnal strains are caused sufficient to 
impair the strength of the casting, or even 
to crack it before it leaves the foundry. 
In a drum of any considerable length this 
is a matter of too great importance to be 
neglected. When the driving gear is t- 
tached directly to the drum, it makes little 
difference at which cnd the keyseat is 
placed, but if the driving force is to be 
transmitted through the shaft, it should 
always be placed at the end of the drum 
next to the gearing, making the distance 
from the driving gear to the key through 
which the shaft drives as short as possi- 
ble, thus reducing the spring of the shaft 
to a minimum. Drums from which severe 
work is expected should not be cast upon 
the shaft except when the driving force 
is applied directly to the drum itself, leav 

ing only the force necessary to overcome 
the friction of the bearings to be trans- 
mitted through the shaft. This makes 
much the better form of hoisting drum 
for heavy loads and high speeds, as the 
constant jerking of the drum, applying its 
force at the pitch radius of the drum, 
tends to loosen any connection which can 
be made at a radius only equal to that of 
the shaft. The strength of the joint which 
is made in the foundry is always an un- 
known quantity, and even if we neglect 
the friction between the parts entirely and 
place dependence only upon the iron form- 
ing a key in the shaft, we can never be 
sure that the groove is completely filled 
and that there will not be sufficient lost 
motion to render the construction useless. 
One serious fault with this form of con 

nection is that if found to be imperfect 
it is almost impossible to do anything to 
improve it, as the shaft cannot be removed 

A better design is one in which a steel 
feather is fitted securely to the shaft in 
place of leaving the groove in it to be filled 
with iron. This makes the key of steel, 
a much stronger metal than cast iron, and 
the iron is more certain to flow closely 
around it than to fill a groove or a series 
of holes. If the feather is made to extend 
entirely through the drum hub, it would 
then be possible to force the shaft out 
of the drum in case it becomes loose, and 
the drum could then be bored out and a 
larger shaft inserted and keyed in place 
When the driving must be done through 
the shaft, it is better to design the drum 
to be bored out in the first instance, and 
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pushed on to a tightly fitting shaft and 
supplied with properly fitted keys. The 
rough shaft to be cast in a hollow drum 
should not be less than ™% inch larger than 
the finished diameter of the journals, and 
when finishing, the drum should be cen- 
tered by the casting to preserve this of a 
uniform thickness. If the shaft has only 
a scraping of finish allowed and happens 
to have been placed slightly eccentric in 
the mold, the lathe hand will work to the 
shaft center and will turn more than the 
due allowance from one side of the cast- 
ing. The ordinary crane drum is sufh 
ciently weakened by cutting the chain 
grooves, but this is a condition which is 
unavoidable, and is the very reason why 
every precaution should be taken to in 
other respects preserve the strength of the 
casting. 

On the detail drawings crane drums are 
usually shown in section, sometimes ac- 
companied by an outside view and some- 
times not. If correctly drawn on the sec- 
tion, the thread or groove will appear the 
reverse of what is shown on the outside 
view, and is liable to lead to error on the 
part of any but the most careful workman, 
a right-hand thread being mistaken for a 
left-hand one, Where the section only 
is given, it is well to mark the groove 
right hand or left hand, as the case may bx 





A Suggested Improvement in Drill Presses. 
BY FERD. WERTHEIM 

A machinist, wishing to do rapid, satis- 
factory drilling, is usually severely handi 
capped when the work is to be done on 
an upright drill press, the difficulty being 
to get the center of the hole in line with 
the center of the spindle. 

This difficulty, as experienced on small, 
accurate work, was shcwn by the letter 
of “Drill Hand,” at page 1252, Vol. 24, 
and by Mr. De Leeuw, at page 324, current 
volume. On the radial the trouble used 


been 


to be common enough, but it has 
eliminated in the newer types, having ball 
bearings for the arm 


When the bicycle industry caused such 
= aa 
im Me t 


Ll 


4 SUGGESTED IMPROVEMENT IN DRILI 








PRESSES 


improvement in machine-shop methods, 


some important alterations were made 
the upright drill, chief among which were 
a stronger drive, stiffer arm and table, and 
slots large enough to take the ordinary 
bolts \ recent improvement, which has 
b no means met with general favor, is a 
ball thrust bearing for the spindle. On 
plain work, it is quite the practice to use 
the upright drill as a boring machine (and 
it makes an efficient one), but if it is 
equipped with ball-bearing spindle, and 
used in this way, it will chatter horribly 


On jig work, or on small work easily re- 
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clamped, I have no fault to find with the 
upright drill, nor have I any fault to find 
with a driller having a compound table, 
as made by our foreign cousins, or by 
Gould & Eberhardt in this country. 

But let us look at the large amount of 
heavy work done on these machines, work 


in which several holes are, or ought to be, 


drilled at the same setting or clamping 
Here the operator must pull and push the 
heavy arm, and twist the heavy table, al 
ways stiff and bulky enough of themselves, 
but now supplemented by a casting weigh 
ing perhaps a ton Chen, when the job 
has been coaxed beneath the drill, the op 
erator must grope beneath the table for a 


1 


lever to clamp it in place. Ease of oper 
ation is essential, not so much on account 
of the operator, but because in this cas« 
case of operation means good work, and 
the usual performance means lots of wast 


Nor does the mat 


ter end here. Poor driller work mean 


ed time or poor work 


poor work, or wasted effort, or both, when 
it comes to assembling 

I would suggest the following: First 
let the radial or short arm, or semi 
radial, supplant the upright drill. Second 
improve the upright drill as follows: Let 
the arm be mounted on a ball or roller 
bearing—there are several ways to put 
such a bearing between the arm and the 
raising device. Third, on upright drillers 
having tables of about 2 feet diameter, at 
tach a clamping handle to the table, as 
shown in the illustration, and, when de 
signing drillers with larger tables, put ball 
or roller bearings beneath table as well a 
arm 

Practical Copper Welding. 

We have received from Mr, Charle 
Hudson, manager of the National Lath 
Tool Company, Ansonia, Conn., a very 


practical and convincing cx imple of cop 


per welding The sample consists of a 
chain of eight twisted links of welded 
copper apparently as uniform in size and 
shape and as perfect in the weld as ever 
found in hand-made iron chain. The wire 
of which the chain made 1 inch in 
diameter and the outside length of the lin 
1 inch. Mr. Hudson says of this chain 
I made it on a large forging anvil and 
h my reg forging hammer 
r blacks fir ry welding 
done 1 exactly t n ras weld 
ng wrought 1 have adopted tl 
rk to various need elds are ge 
ne and solid throughout and will ind 
is much strain as will any other part of 
the worl I do not u any flux, com 
pound, acid o1 ing different from 
welding wrought ir My practice 
welding copper, in anything else, is to 
get a proper heat; this only comes by 


close observance of requirement | 


make no secret of t all. Many ; eopk 
have watched me weld copper, but I have 
as yet failed to see ‘the other fellow’ do 
t. I made this chain, as vou see, without 


sf 


missing a link, then mussel the next one 


a 
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and stopped. I have made a good deal of 
chain for use on pickle tubs, copper rings 
of large size, etc.” 





A Brick Lined Steel Smokestack. 

The accompanying illustrations show a 
smokestack of 180 feet total hight, which 
has recently been constructed by the Cali 
fo:nia Boiler Works, of San Francisco, for 
the Selby Smelting & Refining Company, 
of Selby, Cal., from designs by H. R. 
Jones, chief engineer of the Selby Com 
pany. 

The stack stands on solid rock, the con 
crete base being made of smelter slag and 
going down to iow tide level On account 
of the tide rising to within 4 feet of the 
surface of the ground it was impracticable 
to locate the smoke flue below the ground, 
and the flue openings are hence located in 
the brick pedestal. Of these openings 
there are two on opposite sides, but, for 
the present, one of them 1s bricked up 
The stack is to take the fumes from blast, 
roasting and reverberatory furnaces 

The stack is lined with 9 inches of fire 
brick throughout. To allow for expan- 
sion, the brick lining is kept % inch from 
the plates with occasional clots of mortar 
between bricks and plates. The 2-inch 
foundation bolts extend through the pedes- 
tal and about 7 feet into the concrete base. 

The stack is. self-sustaining without 
guys, and is calculated to safely withstand 
a wind pressure of 100 miles per hour, al- 
though the highest recorded velocity in 
the vicinity is 60 miles per hour. 

Following are a few leading particulars 
from the specifications : 

Extreme hight, exclusive of pedestal 
160 feet. 

Internal diameter of cylindrical portion 
of shell—11 feet 7 inches. 

Hight of flared base—2o feet. 

Diameter of flared base—2o feet. 

Thickness of plates—25 feet of ™% inch, 
30 feet of 7-16 inch, 30 feet of 3 inch, 
35 feet of 5-16 inch, 40 feet of 14 inch. 

The upper end of each course of plates 
goes inside the lower end of the next 
course above. All girth seams below the 
'4-inch plates and all vertical seams in 
the flare are double riveted; all vertical 
seams above the flare and all girth seams 
in the ™%-inch plates are single riveted 

Following are some of the leading 


weights: 


Pounds. 

Foundation ............ 981,500 
Brick pedestal........... 630,784 
Brick MiWN@..i.65. 6605010 SAS 800 
Steel stack rover’ 102,702 
Ironwork . 18,881 
Total .. «2,250,463 


A friend wishes to know something ot 
the history of blanking and drawing 
presses; that is, when, where and by whom 
they were first used, and any other facts 
that might be interesting regarding their 


earliest employment. 
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A Method for Making Exact Computations. 
BY GEO. F. SUMMERS. 

By far the greater part of a draftsman’s 
calculations need to be carried to only 
three figures, and may be performed ad- 
vantageously on a slide-rule. There is, 
however, an occasional demand for exact 
work, especially in the making of tables, 
or base figures, upon which other work 
depends, and for laying down such precise 
work this system may be used 

The method here given is based on the 
following principles: 

(a) Mistakes occur most frequently in 
work that requires mental effort, and in 


any large piece of work one is warranted 
in using ways that are easiest, which gen- 
erally reduces down to some system in 
which the work consists in transcribing 
and adding. 

(b) Then, in transcribing, the figures 
taken by the eye from one place and put 
by the hand into another frequently g 
transposed, which is a worry to all book 
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which may be called n, by the square root 


of 2,the result to be accurate to five figures. 


rhe required answer 


nN 
= — NX - 
V2 V2 
working out the square root by arithmetic 
to seven places, because we wish to throw 


Ni is .707 1068 m, 


away two places in the answer as not being 
exact. 

The decimal will be transferred in the 
following manner: A piece of paper with 
a straight edge, Fig. 1, is placed directly 
above the number and the figures copied 
across to the new paper. They are in the 
same manner transferred in pencil from 
the paper to the center of a clean sheet. 
Che two lines of figures are then added 
without moving away the paper, as in 
Fig. 2 

Phe paper is now moved down one line 
and added again as in Fig. 3 

\fter nine additions we will have Fig. 4 
If the work is correct the tenth line will be 
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keepers, and to avoid which some means 
should be devised. 

(c) By the ordinary way of multiplica 
tion a great many duplications occur 
which all cost time and money and might 
be avoided by performing the computation 
once and copying the result when needed 

(d) Also in multiplying, many figures 
are put down and then thrown away. One 
can economize by not putting down the 
figures which are not going to be used 

(e) In adding it takes effort to keep 
the figures in columns and in line, and mis 
takes occur from a confusion in the work 
A system should overcome this difficulty 

(f) Mistakes occur from mistaking one 
figure for another 


To use principle (a), division is per 


formed by using the reciprocal and multi 
plying, and multiplication is done by mak 
ing a table of each of the nine numerals 
multiplied into the multiplier 

For an illustration it will be assumed 
that some draftsman in his work is re 
quired frequently to divide some quantity, 


the same as the slip with the decimal point 
moved once to the right. It is better, how 
ever, not to consider the decimal point in 
multiplication but point off the finished 
result by another method 

Ciphers are filled in on the left edge of 
the table where needed, and index figure 
as shown. The pencil figures are now 
written over in drawing ink, the last two 
places being thrown away and the third 
place being increased one whenever the 


discarded figures amount to 50 or ove! 
Our table now looks like Fig. 5 

Now transfer this table in drawing ink 
(without using a pencil) to the edges of a 
sheet of paper, Fig. 6. This is the finished 
table for use whenever it is required to 
divide any quantity by the square root of 2 

To use this table we will proceed directly 
to an example without description, as be 
ing the simpler mode of explanation 

Suppose it is required at any time to 


divide 675.43 by the square root of 2 
Write the quantity vertically, Fig. 7, and 


transcribe from the table the proper fig 


ures, as shown, and add, taking care to 
throw the last figure to one higher when 
the discarded figure is § or over. 

To find the decimal place, we see by in 
spection that 675 X .7 about 500, there 
fore our answer is 477.60 

To keep the figures in order it is best to 
use ruled cross-section paper of abcut 
one-sixth or one-eighth to the inch, 
a figure occupying one squars 

lo avoid mistaking the figures they 
should be made where possible with draw 
ing ink or with a medium pencil with a 


} 


sharp point, each figure being made slowly 


and deliberately [It pays to make good 
figures, even when it takes a considerably 
longer time to put them down 

With the table once made, division can 
be done easily I rap div without the 


Test of an Elevator Air Cushion. 
\ test was recently made of the ait 
l vided for the elevator of the 
tower in the City Hall at Philadelphia 
The elevator car which is about 5 feet 
square, was drawn to the top of the shaft 
and given a free drop to the bottom, the 
actual distance traveled being 381 feet 
On the bare floor of the car were placed a 
considerable number of eggs, about fifty 
incandescent lamp bulbs and boxes con 
taining half a dozen rats. A few of the 
eggs were cracked but not broken and no 
other injurious results were discoverable 
The depth of air cushion proper was 84 
feet. The distance which the car fell 
could not be equaled in this country, ex 
cept in the elevators in the Washington 
monument 
An air cushion 1s 
vious safetv device for an elevator, and 


a most simple and ob- 


the wonder is that it is not more generally 
Probably the 
deterrent consideration in most cases 1s 
Che first thought of 


if not universally employed 


as to the cost of it 
the air cushion is of something added to 
and entirely distinct from the shaft in 


We think 


of consider 


which the car normally travel 
of an excavation to be mad 

able depth, with the interior carefully 
and with the bottom 


| 
t 


trued and smoothed 
of the car fitted to it like a piston in a 
steam cylinder. Then we are apt to think 
le further in the same direction, and 


a litt 
the additional objection is found that on 

sunt of the elasticity of the <ir and the 
fit of the piston the car, when it drops, will 


jump up and down for a considerable time 


coming t est at last according to the 
friction that v st | operative be 
tween the car and the walls of the cushion 
chamber \s a matter of fact both these 
objections are unfounded. No excavation 
is required, as the lower portion of the 
shaft as actually used is perfectly available 
for the cushion chamber. It is only neces 
sarv to have the interior reasonably true 


and smoot! ind where door occur to 
have them practically tight, with the cer 


tainty that they w always be closed 





' 
; 
' 








when the car is away from them. The 
length of cushion chamber usually pro- 
vided is from one-fifth: to one-sixth of the 
total travel of the car. The car, cr the 
bottom of it, does not require to be a per- 
fectly air-tight fit, as the cushion action 
required is so sudden that the air has not 
the time to escape. In fact, means are 
provided for the escape of a portion of 
the confined air in the cushion chamber 
when arresting the descent or the car, and 
this escape is at a gradually decreasing 
rate from the entrance of the car at the 
top of the chamber until within, say, one- 
fourth of the depth of the chamber from 
the bottom. 
plest means for the graduated escape of 


The most obvious and sim- 


the air is a vertical taper slot in the side 
of the chamber, widest at the top and com- 
ing to a point at, say, a quarter of the dis- 
tance from the bottem. The same effect 
may obviously be 
tapering or 
of the chamber, either all around or on one 
side, or 
the lower part of the chamber an escape 
valve 1s provided, with an adjustable spring 
the limit of 

An 


vacuum valve allows the car to rise freely 


provided by slightly 


enlarging the upper portion 


even on a portion of one side. In 


by which pressure may be 


regulated. inwardly opening or 


after its descent. The means provided 


1 


for the escape of the air when the car 
drops obviously kill entirely its tendency 
to rebound; it comes to rest gradually, 
and when it stops the air escapes before 
it has time to rise again. The sides of 
the cushion chamber must obviously be 
braced or strengthened to safely stand the 
pressure within, and the cost of applying 
the air cushion is of course less if pro- 
vided for in the original construction and 
arrangement of the building than if added 
The elevator in the Phila- 
delphia tower referred to above was in- 
the Ellithorpe Safety Air- 
Cushion Company, of New York. 


at a later time. 


stalled by 





Technical Education. 


We have in the past given considerable 
attention to the very original and decided 
opiniens of Professor John Perry on tech- 
nical education. He recently made an ex- 


tended address on that subject before the 
Engineering Section of the British Asso 
for the Science 
affords for 


thought as anything that he has previously 


\dvancement of 
fi “ rd 


ciation 


which quite as much 


said. He is a radical of radicals in his 
views regarding the necessity for reform 
in these matters. We are, however, great 
ly embarrassed in apply 
of his 


ditions 


attempting to 


many statements to American con 


as we have too little knowledge 
of English educational methods to be able 
to judge how far his strictures apply to 
does not 


American methods. It seem to 


us that American education is quite: so 


much a matter of tradition and formalism 


as the methods to which he refers so 


Latin is not used here as the 
foundation of the study of English, as he 
says it is in England, and the study of 


slightingly. 
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geometry, or Euclid, as they call it in 
England, is not, as we recall it, such a 
dreary expenditure of time as Professor 
Perry We therefore omit 
these poriions of his address, as it is im- 
possible to say how far they apply to 
American schools. Much of the address 
is, however, of universal application and 
full of obvicus common sense that 
for con’ensing 
We are, how- 


describes it, 


is so 
we regret the necessity 
these portions of it at all. 
ever, compelled to limit ourselves to the 
following extracts: 

“IT do not want ‘o speak of boys in gen- 
eral. I want only to speak of the boy 
who may become an engineer, and before 
speaking of his training I want to mention 
his essential netuzal qualification—that he 
really wishes to become an engineer. I 
take it to be a which there are 
no exceptions that no boy ought to enter 
a profession—or, rather, to continue in a 
profession—if he does not love it. We all 
know the young man who thinks of en- 
gineering things during office hours, and 
never thinks of them outside office hours. 
It is true, family influence may perhaps 
get such a man a better position, but Le 
will never be an engineer. He is not fit 
even to be a hewer of wood and drawer 


rule to 


of water to engineers, Love for his pro- 
fession keeps a man alive to its interests 
all his time, although, of course, it does 
not prevent his taking an interest in all 
sorts of other things as well; but it is 
only a professional problem that warms 
him through with enthusiasm. I think we 
might assume that there never yet was an 
engineer worth h’s salt who was not fond 
of engineering, and so I shall speak only 
of the education of th 
lilely to be fond of engineering. 

“I want to say at the that I 
usually care only to speak of the average 


young man who is 
outset 


boy, the boy usually said to be stupid, 95 
Of the boy said to 
be exceptionally clever, I need not speak 
if he is pitchforked into 
works immediately on leaving a bad school 


per cent. of all boys. 


much. Even 


it will not be long before he chooses his 
own course of study and follows it, what- 


ever course may have been laid down 


for h'm by others. 


“T had already been an appprentice for 
four years at the Lagan Foundry when 
I entered Queen’s College for a course 


of civil engineering. I suppose that there 
never was on this earth a college so poorly 
for a course of engineering 
the 


ture room in which you are now sitting 


equipped 


study. Lven lecture room—this lec- 
was borrowed from the physics professor, 
passage, ironically 
and this 


the only space reserved for engineering 


There was a narrow 


called a “drawing room,” was 
in a town whose engineering work was 
There 
some theodolites and levels and chains for 


even then very important. were 
surveying, but nothing else in the way of 
apparatus. But there was as professor a 
man of very great individuality; he acted 
as president to this section twenty-eight 
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years ago. I can hardly express my obli- 
gations to Professor James Thomson. It 
was my good fortune to be a pupil both 
of this great man and of younger 
brother, Lord Kelvin, as well as of Dr. 
Andrews. To come in contact with any 
of them, even for a little while, as a 
student, altered forever one’s attitude to 
Nature. It was not that they gave us 
information, knowledge, facts. The sylla- 
buses of their courses of study were noth- 
ing like so perfect as that of the smallest 
German polytechnic. And yet, if a youth 
with a liking for physical science had gone 
to a German gymnasium to the age of 
nineteen, and had become a walking ency- 
clopedia on leaving one’s polytechnic at 
the age of twenty-four, the course of that 
life-study would not have done for him 
as much good as was done by a month's 
one of these men. People 
call it magnetism, and think 
there is something occult about it. In 
truth, they revealed to the student that he 
himself that mere learning 
was unimportant, that one’s own observa- 
tion of some common phenomena might 
lead to important results unknown to the 
writers of books. They made one begin 
to think for for the first time. 
Let me give an example of how the thing 


his 


contact with 


‘personal 


Was a man, 


oneself 


worked. 

“James Thomson was known to me as 
the son of the author of my best mathe- 
matical books, but mcre particularly as the 
man who had first used Carnot’s principle 
in combination with the discovery of 
Joule, and I often wondered why Rankine 
and Clausius and Kelvin got all the credit 
of the discovery of the second law of ther- 
modynamics. Men think of this work of 
his merely as having given the first ex- 
planation of regelation of ice and the mo- 
tion of glaciers. He known to 
as the inventor of the Thomson Turbine 
and Centrifugal Pump and Jet Pump, His 
found here and there 


was me 


name was to be 
in all my text-books, always in connection 


well-worked-out 


with some _ thorough.y 
investigation, as it is to be found in ail 
good text-books ttiow; for wherever he 


left a subject, there that subject has re- 
mained until this day; nobody has added 
to it or found a mistake in it. He was to 
me a very famous man, and yet he treated 
me as a fellow-student. One of his early 
lectures was about flowing water, and he 
told us of a lot of things he had observed 
without much 


which I also had obs*rved 


thought; and he showed how these simple 


observations completely destroyed the 
value of everything printed in every text- 
book on the subject of water flowing over 
even in the otherwise very 
I felt how stupid I had 
been in not having drawn these conclu- 
sions myself, but in truth till then I had 


never ventured for a moment to criticise 


gage notches, 
perfect Rankine. 


anything in a book. I have been a cau 
tious critic of all statements in text-books 
ever If any engineer wants to read 


what is almost the most instructive paper 


since. 
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that has ever been written for engineers, 
let him refer to the latest paper written 
by James Thomson on this subject. The 
reasoning there given was given to me in 
lectures in this very room in 1868, and had 
been given to students for many years 
previous. 

“Again, soon afterwards he let me see 
that although I had often looked at the 
whirlpool in a basin of when the 
central bottom hole is open, and although 
I had read Edgar Allen Poe's mythical de- 
scription of the maelstrom, I had been 
very much too careless in my observation. 
Among other things, Thomson had ob- 
served that particles of gradually 
passed along the bottom towards the hole. 
When he found out the cause of this, it 


water 


sand 


led him at once to several discoveries of 
great importance. Indeed, the study of 
this simple observation gave rise to all 
works on (1) what 
pipes and channels, 
alluvial plains bend more and more; (2) 
the explanation of the curious phenomena 
that accompany great forest fires; (3) the 
complete theory cf the great wind circu- 
lation of the earth, published in its final 


occurs at bends of 


and why rivers in 


form as the Bakerian Lecture of the Royal 
Society of 1892. 

“When a boy or man of any age or any 
kind of experience enters an engineering 
college, and wishes to learn the scientific 
principles underlying a trade or profes 
sion, how ought we to teach him? Here 
is the reasonable general principle which 
Professors Ayrton and Armstrong and I 
have acted upon, and which has so far led 
Whether he comes 
from a bad or a good school, whether he 


us to much success. 
is an old or young boy or man, approach 
through 
and experience he already possesses. 


knowledge 
This 


we shall compel 


his intelligence the 


principle involves that 
the teacher to take the pupil's point of 
view rather than the pupil the teacher’s; 
give the student a choice of many direc- 
tions in which he may study; let lectures 


be rather to instruct the student how t 


teach himself than to teach him; show the 
student how to learn through experiment, 


and how to use books: and, except for 


suggestion and help when asked for, leave 
teacher un 


derstands the principle, he will 


him greatly to himself. If a 
have n 
difficulty in carrying it out with any class 
of students. I myself prefer to have stu 
dents of very different qualifications and 


experience in class, because of th 


education that each gives to the others 


one 


“It was for such boys that the courses 
of instruction at the Finsbury Technical 
College 
It was attempted to supply that kind 


were arranged twenty-two years 
ago. 
of training which ought already to have 
been given at 
much 


school, together with s 


technical training as might enable 


a boy at the end of a two vears’ course to 
enter any kind of factory where applied 
science was important, with an observing 
eye, an understanding brain and a fairly 


skillful hand 


A boy was taught how he 
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must teach himself after he entered works. 
If after two or three years in the works 
he cared to go for a year or so to one of 
the greater colleges, or did not care, it 
was assumed that he had had such a 
training as would enable him to choose 
the course which was really the best for 
him. 

Old Finsbury students are to be found 
everywhere in important posts. The ex 
periment has proved so successful that 
Muni 
cipal technical school in the country, has 
adopt d the system; and in the present 
I feel sure that all 


every London Polytechnic, every 


state of our schools 
important ought the 
Finsbury system. It hardly seems appro- 
priate to apply the word “‘system” to what 


colleges to adopt 


was so plastic and uncrystallized, and had 
nothing to do with any kind of ritual. 
“The professors were given a free hand 
at Finsbury, and there were no outside 
examiners. I need not dwell upon th« 
courses in chemistry and physics; some 
critics might call the subjects ‘rational 
chemistry’ and 


were as different from all other courses of 


‘applied physics’; they 
study in these subjects as the courses on 
and dif 
elsewhere. Thx 
course on mechanics was really one on 
There 


rational mathematics mechanics 


fered from all courses 


mechanical engineering were 


workshops in wood and iron, not to teach 
trades, but rather to teach boys the proper 


ties of materials. There were a steam 


engine and a gas engine, and shafting and 
and dynamos 


gearing of kinds, 


which advanced students in turn were al 


many 


lowed to lock after under competent men 
There was no machine which might not 
be experimented with occasionally Ele 
mentary and advanced courses of lectures 
elaborate sys 


were given; there was an 


tem of tutorial classes, where numerical 
and squared paper exercise work was 
done; there were classes in experimental 
plane and solid geometry, including much 


graphical calculation; boys were taught 
to make drawing-office drawings in pencil 


only, and tracings and blueprints, such as 


would be respected in the workshop, and 


not the ordinary drawing-class drawings 
which cannot be respected anywhere; but 
the most important part ot the training 


was in the laboratory, in which every stu 


dent worked, making quantitative experi 
ments An offer of a 100-ton testing ma 
chine for that laboratory was made, but 
refused; the advanced students usually 
had one opportunity given them of test 
ing with a large machine, but not in their 
own laboratory I consider that there is 
very little educational value in such a ma 


chine; the student thinks of the great ma 
chine, and not of the tiny specimen 
Junior students loaded wires and beams 


or twisted things with very visible weights 
and saw exactly what was happening, or 


they studied vibrating bodies. Many hours 


were devoted to experiments on a battered 
rusty old screw-jack, or some other lift 
machine, its efficiency under 


ing many 
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kinds of load being determined, and stu 


dents studied their observations, using 
squared paper, as intently as if nobody 
had ever made such experiments before 
There was one piece of apparatus, an old 
flywheel, bought at a rag-and-bone shop, 
kinetic 
falling weight, which | 


to which energy was given by a 


remember occu 
white-headed 
companies in 1882 
weeks A 
led on to 


pied the attention of four 


directors of electric 


(evening students) for many 


first 
for 


casual measurement cor 


rections friction and stiffness of a 


and much else of a most interesting 


At the end of six weeks these gen 


cord, 
kind 
tlemen had gained a most thorough com 
every im 


with 


putational acquaintance 


portant principle of mechanics, a knowl 
edge never to be forgotten. They had also 
had a 


true experimenter 


revelation such as comes to the 


but that 1s too deep a 


subject 
66D alec ar ee ] . - " “] 
Perhaps teachers in the greater col 
leges will smile in a superior way when 


they hear of this kind of experimental 
mechanics being called engineering la 
boratory work True, it was elementary 
mechanics; but is not every principle 
which every engineer constantly needs 
called a mere elementary principle of me 
chanics by superior persons I find that 
these elementary principles are very much 


unknown to men who have passed through 


elaborate mathematical studies of me 
chanics Students found out in that la 
boratory the worth of formulas; they 


gained courage in making calculations 


from formulas, for they had found out the 
extent of their own ignorance and knowl 
edge 

“At Finsbury there was an excellent one 
cylinder engine with vaporizing condenser 


It drove the workshops and electric gen 


erators. On a field-day it drove an elec 
tric generator only, and perhaps thirty 
students made measurements Kach of 
them had already acted as stoker and en 
gine driver, as oiler and tester of the ma 
chinery, lighting fir taking indicator 
diagrams, weighing coal opening and 
closing cocks from 7 in the morning to 
10 at night. so that everything was well 
known to him They maintained three 
different steady loads for trials of three 
hours each. They divided into groups, one 
from each group ceasing to take a particu 


ten minutes 


\ll watches 


lar kind of observation every 
ind removing to another hy 
l tudent 
These 


dia 


‘ to agree nd each 


were Mac 


noted the time of each observation 


observations wer Taking indicator 


checki 


ing temperature of f 


grams, g the speed indicator, tak 


ed water. quantity of 


feed by meter (the meter had been care- 
fully checked by gage-notch, and every 
other instrument used by us had_ been 
tested weeks before). taking the actual 


horse-power passing through a dynamom 


eter coupling on the shaft, taking boiler 


and valve-chest pressures and vacuum pres 
room, 


had 


sures on the roof and in the engine 


weighing coals (the calorific value 
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already been tested), taking the horse- 
power given out by the dynamo, counting 
the electric lamps in use, and so on. Each 
student was well prepared beforehand. 
During the next week he reduced his own 
observations, and some of the results 
were gathered on one great table. One 
lesson that this taught could never be for- 
gotten—how the energy of 1 pound of 
coal was disposed of. So much up the 
chimney or by radiation from boiler or 
steam jacket and pipes; in condensation 
in the cylinder; to the condenser; in en- 
gine shaft friction, etc. I 
cannot imagine a more important lesson 


friction; in 


to a young engineer than this one taught 
The 
students had the same sort of experience 
with a gas engine. I need hardly say how 
important it was that the professor him- 
self should take charge of the whole work 
leading up to, during and after such a 


through a common working engine. 


field-day. 

“The difficulty about all laboratory exer- 
cise work worth the name is that of find- 
ing demonstrators and assistants who are 
wise and energetic. Through foolishness 
and the most beautiful system 
becomes an unmeaning routine, and the 


laziness 


more smoothly it works the less educa- 
tional it is. In England, just now, the 
curse of all education is the small amount 
of money available as wages of teachers— 
just enough to attract mediocre men. 
“The electrical engineer has an enor- 
advantage over other engineers; 
everything lends itself to exact calcula- 
tion, and a completed machine or any of 
its parts may be submitted to the most 
searching electrical and magnetic tests, 
since these tests, unlike those applied by 
other engineers, do not destroy the body 
tested. But for this very reason, as a 
finished product, the electrical engineer 
cannot have that training in the exercise 
of his judgment in actual practical work 
after he leaves a college that some other 
engineers must have. In tunneling, earth- 
work and building, in making railways 
and canals, the engineer is supremely de- 
pendent on the natural conditions pro- 
vided for him, and these conditions are 
never twice the same. There are no sim- 
ple laws known to use about the way in 
which sea and river currents will act upon 
sand and gravel, and engineers who have 
had to do with such problems are con- 
tinually appealing to Nature, continually 
making observations and bringing to bear 
upon their work all the knowledge and 
habits of thought that all their past ex- 
perience has given them. I do not know 
that there is any job which a good teacher 
would have greater pleasure in undertak- 
ing than the arrangement of a laboratory 
in which students might study for them- 
selves such problems as come before rail- 


mous 


way, canal, river, harbor and coast-pro- 


tection engineers. There is no such la- 
boratory in existence at the present time, 


and in any case it could only be of use in 


the way of mere suggestion to an engineer 
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who had already a good knowledge of his 
profession. 

“Tt was a curious illustration of mental 
inertia that the usual engineering visitor, 
even if he was a professor of engineering, 
always seemed to suppose that the work 
done at Finsbury was the same as that 
done in all the great engineering colleges. 
As a matter of fact, no subject was taught 
there in the same manner as it was taught 
elsewhere. 

“Most of the students were preparing 
for electrical or mechanical engineering, 
and therefore we thought it important that 
nearly every professor or demonstrator 
or teacher should be an engineer. I know 
of nothing worse than that an engineering 
student should be taught mathematics or 
physics or chemistry by men who are ig- 
norant of engineering, and yet nothing is 
more common in colleges of applied sci- 
ence. The usual courses are only suitable 
for men who are preparing to be mere 
mathematicians, or mere physicists, or 
mere chemists. Each subject is taken up 
in a stereotyped way, and it is thought 
quite natural that in one year a student 
shall have only a most elementary knowl- 
edge of what is to the teacher such a great 
subject. The young engineer never 
reaches the advanced parts which might 
be of use to him; he is not sufficiently 
grounded in general principles; his whole 
course is only a preliminary course to a 
more advanced one, which there is no in- 
tention of allowing him to pursue, and, 
not being quite a fool, he soon sees how 
useless the thing is to him. The professor 
of chemistry ought to know that until a 
young engineer can calculate exactly by 
means of a principle, that principle is 
really unknown to him. 

“Mathematics and physics and chemistry 
are usually taught in water-tight compart- 
ments, as if they had no connection with 
one another. In an engineering college 
this is particularly bad. Every subject 
ought to be taught through illustrations 
from the professional work in which a 
student is to be engaged. An engineer 
has been wasting his time if he is unable 
to answer the questions of an ordinary 
examination paper in chemistry or pure 
mathematics. The usual mathematical 
teacher thinks most of those parts 
of mathematics which to an ordinary man 
who wants to use mathematics are quite 
valueless, and parts which would 
be altogether useful. and easy enough to 
understand he never reaches; and, as I 
have said, so it is also in chemistry. 
Luckily, the physics professor has usually 
some small knowledge of engineering; at 
all events, he respects it. When the pure 
mathematician is compelled to leave the 
logical sequence which he loves to teach 
mechanics, he is apt scornfully to do what 
gives him the least trouble—namely, to 


very 


those 


give as ‘mechanics’ that disguised pure 
mathematics which forms 90 per cent. of 
the pretence of theory to be found in so 
many French and German books on ma- 
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chinery. As pure mathematical exercise 
work, it is even meaner ‘than the stupid 
exercises in school algebras; as pretended 
engineering it does much harm, because 
a student does not find out its futility until 
after he has gone through it, and his en- 
thusiasm for mathematics applied to en- 
gineering problems is permanently hurt. 
But how is a poor mathematical professor 
who dislikes engineering, feeling like Peg- 
asus harnessed to a common wagon—how 
is he to distinguish good from evil? He 
fails to see how worthless are some of 
the books on ‘Theoretical Mechanics,’ 
written by mathematical coaches to enable 
students to pass examinations. An engi- 
neer teaching mathematics would avoid all 
futilities; he would base his reasoning on 
that experimental knowledge already pos- 
sessed by a student; he would know that 
the finished engineer cannot hope to re- 
member anything except a few general 
principles, but that he ought to be able to 
apply these, clumsily or not, to the solu- 
any problem whatsoever. Of 

would encourage some of his 


tion of 
course, he 
pupils to take up Thomson and Tait, or 
Rayleigh’s ‘Sound,’ or some other classical 
treatise as an advanced study. 

“Not only do I think that every teacher 
in an engineering college ought to have 
some acquaintance with engineering, but 
it seems to me equally important to allow 
a professor of engineering, who ought, 
above all things, to be a practical engi- 
neer, to keep in touch with his profession. 
A man who is not competing with other 
engineers in practical work very quickly 
becomes antiquated in his knowledge; the 
designing work in his drawing office is 
altogether out of date; he lectures about 
old difficulties which are troubles no long- 
er; his pupils have no enthusiasm in their 
work, because it is merely academic and 
lifeless; even when he is a man distin- 
guished for important work in the past, 
his students have that kind of disrespect 
for his teaching which makes it useless 
to them. If there is fear that too much 
well-paid professional work will prevent 
efficiency in teaching, there is no great 
difficulty in applying a remedy. 

“No right-thinking engineer has been 
scared by the newspaper writers who tell 
us of our loss of supremacy in manufac- 
ture; but I think that every engineer sees 
the necessity for reform in many of our 
ways, and especially in this of education. 
People talk of the good done to our work- 
men’s ideas by the strike of two years 
ago; it is to be hoped that the employers’ 
ideas were also expanded by their having 
been forced to travel and to see that their 
shops were quite out of date. In fact, 
we have all got to see that there is far 
too much unskilled labor among workmen 
and foremen and managers, and especially 
in owners, There may be some kinds of 
manufacture so standardized ‘that every 
thing goes like a wound-up clock, and no 
thought is needed anywhere; but certainly 
it is not in any branch of engineering. 
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Many engineering things may be standard- 
ized, but not the engineer himself. Mill- 
ions of money may build up trusts, but 
they will be wasted if the unskilled labor 
of mere clerks is expected to take the 
place of the thoughtful skilled labor ot 
owners and managers. I go further, and 
say that no perfection in labor-saving tools 
will enable you to do without the skilled, 
educated, thoughtful, faithful 
workman with brains, I laugh at the idea 
that any country has better workmen than 
ours, and | of 
workmen to be the cornerstone of 


honest, 


consider education our 
pros- 
perity in all engineering manufacture. It 
is from him in that all 
hints leading to great inventions come. 
“In the last twenty-three years I have 
written a good deal about the harm done 
to England by the general dislike that 
there is among all classes for any kind of 
education. I do not say that this dislike 
is greater than it used to be in England: 
But 
I have never spoken of the decadence of 
England. It is only that we have been 
too confident that those manufactures and 
that commerce and that skill in engineer- 
ing, for which Napoleon sneered at us, 
would remain 


countless ways 


I complain that it is about as great. 


with us forever. Many 
writers have long been pointing out the 
consequences of neglecting education; 
prophesying those very losses of trade, 
that very failure of engineers to keep their 
houses in order, which 


newspaper writers. 


alarms all 
Panics are ridiculous. 
but there is nothing ridiculous in showing 
that we can take,a hint. We have had a 
very strong hint given us that we cannot 
forever go on with absolutely no educa- 
tion in the scientific principles which un 
derlie all engineering. 

“And now I want to call your attention 
to a new phenomenon. 


now 


Over and over 
again has attention been called to the fact 
that the engineer has created what is 
called ‘modern civilization,’ has given 
luxuries of all kinds to the poorest peo- 
ple, has provided engines to do all the 
slave labor of the world, has given leisure 
and freedom from drudgery, and chances 
of refinement and high thought and high 
emotion to thousands instead of units 
But he is doing things more striking still. 
Probably the most important of all things 
is that the yoke of superstitions of all 
kinds on the souls of men should be lifted. 
The study of natural science is alone able 
to do this, but education through natural 
science for the great mass of the people, 
for the called the dis 
tinguished men of the country, has been 
quite impossible till recently. I that 
it is to engineers that the world owes the 
possibility of 
In 
coveries come from below 
nee, the 


thousand obscure 


even select few 


say 


this new study becoming 


general. our country nearly all dis- 
The leaders of 
receive from a 


the 


Sci inventors, 


sources germs of 


their great discoveries and inventions 


When every unit of the population is 


familiar with scientific ideas, our leaders 
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will not only be more numerous, but they 
will be individually greater. And it is 
we, and not the schoolmasters, who are 


familiarizing the people with a better 
knowledge of Nature. 
“All the heart-breaking preaching of 


enthusiasts in education would produce 
very little effect upon an old society like 
that of England if it were not for the en- 
gineer. He is 
turning the brown desert the 
earth into green pastures. He is produc 
ing that intense competition among na 
If Eng 
land has always been the last to begin re 


He has produced peace. 
lands of 


tions which compels education. 


form, she has always been the most thor- 
ough and steadfast of the nations on any 
reform when once she has started on it 
Education, pedagogy, is a progressive sci- 
ence; and who am I that I should say that 
the system of education advocated by me is 
that which will be found best for England? 
In school education of the average boy o1 
man England has as yet had practically n 
experience, for she has given real 
thought to it. 
that although the 
engineers may need great improvement, it 
contains the germ of that system which 
must be adopted by a race which has al- 
ways learned through 
which has been led less by abstract prin 
ciples or abstract methods of reasoning 


no 
Yet when she does, I feel 


Finsbury scheme fot 


trial and_ error, 


than any race known in histo. y.” 





A New English Form of Lathe Bed. 
We clip the accompanying illustrations 
from the Mechanical Engineer, of Man- 








slide down them by the force of gravity, 
the and no 
amount of horizontal pressure due to the 
cut can give the carriage a tendency to 
lift on the guiding surfaces. 


while surface c is vertical 


The gib construction shown in Fig. 2 
is interesting b:cause of the means pro- 
vided for adjustment. The taper bolt d 
has a cylindrical eccentric end e in the 
gib. To adjust the gib it is only necessary 
to turn the bolt in 
tightening the nut f will obviously secure 
If the back 


side of the carriage is to have 


its seat, after which 
the parts firmly in position 
a gib, the 
rear wing of the carriage is made to sur 


round the rear guide of the bed and the 
gib is made to bear upon the surface g of 
Fig. 1, the taper eccentric bolt of Fig. 2 


} 


being again used for adjustment 


High Pressure Fluid Discharge Computer. 


401 
Cox. of 25 | 


\t page we published an article by 


Wm New York, 
on the “Flow of Natural Gas in Pipes,” 


sroad street, 


in which he compared the formula which 


is much used in connection with natural 


with 
at page 689 of Vol. 22, 


developed by J I 
101 


gas mains one 


Johnson, Jr 


compressed air. After making allowanc« 
for the difference in the specific gravity 
of the Mr. 
satisfactory agreement 
fact, 


scarcely 


found a very 
the for 


two gases, Cox 
between 
found 


mulas—in tne difference was 


to be more than microscopy 
hese formulas, we should add, are ana 
lytically correct, as ihey take into account 
the reduced pressure and the consequent 


increased velocity as the gas traverses thi 








chester, England. They represent a new pipe. Where the loss of pressure is con 
form of lathe bed designed by James siderable, as it always is in natural gas 
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Fig. }. Fig. 2. 
BROCKIE’S LATHE BE! 
Brockie. Fig. 1 represents a lathe of pipe lines, allowance tor this actlon Is 
which the carriage has no gibs, and Fig. 2. essential. Formulas which do not provide 


shows the form of gib applied to the front 
side of the carriage. 

The guiding surfaces for the carriage 
wil! be seen from Fig. 1 to consist of two 
parallel inclined surfaces a b and a vertical 
surface c. The inclination of surfaces a 


and b is such that the carriage tends to 


for it may, it is true, be used by treating 
sections and making repeated 
the 


sections in succession; but, in addition to 


the pipe in 
application of the formula t various 
of this method, it is only 


the 


the clumsiness 


roughly accurate, as in each section 


action described is ignored and the erro 








is always on the wrong side. If the dis- 
charge is assumed and the loss of pres- 
sure is calculated, the loss found is al- 
ways too small, and if the loss is assumed 
and the discharge is calculated, the dis- 
charge found is always more than the pipe 
will give. 

The fact that the same formula, by the 
introduction of a factor for the specific 
gravity, becomes applicable to such differ- 
ent cases as air and natural gas makes it 
feasible to construct of Mr. Cox’s 
well-known computers, which, by a suit- 
able edge graduated for specific gravity, 
becomes applicable to gases of all specific 
gravities within the range provided. 

Mr. Cox has sent to us one of his 
computers, which, being in general con- 
struction similar to those for other pur- 
poses which we have shown several times 
in the past, it seems scarcely necessary to 
show by a special engraving. We may, 
however, say that it is only necessary to 
set the specific gravity of the gas against 
the length of the pipe and the loss of the 
pressure against the sum of the initial and 
final pressures, when, against the diameter 
of the pipe, is read the cubic feet of gas 


one 


discharged. 





Two Old Lathes Combined to Make a Rotary 
Planer. 
MENEGUS, 

There were two old lathes the 
shop that occupied valuable space without 
turning out a reasonable amount of work. 
They were old-style lathes, had spindles 
too small, cone pulleys too narrow, and 
tailstock and carriage out of proportion 
Bad machines when new, 
because of the 
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down 


with the beds. 
and almost 
cross-feeds being out of order, the spin- 
dles out of line, the teeth broken, 
etc. Sam, the apprentice boy, used to 
take one for facing off when our facing 
machine was too busy, and the other, a 
long bed machine, was used for filing and 


useless then, 


rack 


straightening long shafts. 

We had a lIct of facing to do, and were 
contemplating buying a new planer and 
putting the two old lathes entirely out of 
for the new 

the scheme 


commission, to make room 


machine, when I worked out 
illustrated in the enclosed blueprint. It 
saved the cost of a new tool, and made 
of the two old and useless lathes a uce- 
ful and remarkably good combination. 
\Ve started by removing the spindle and 
cone pulley from the larger machine, and 
a far larger spindle 
This pulley 
B and pinion O were keyed to a quill that 
The large 
suit 


replaced them with 
and one single wide pulley. 


fitted loosely on the spindle. 
and the bored to 
the new spindle. 


gear boxes were 

he carriage was faced on top, and a 
parallel plate A bolted on. The headstock 
of the lathe was bolted to plate 4, as 
Four bolts D D were used to fast- 
en the carriage at any desired place, On 
one end of the spindle at M was an ar- 
rangement, not shown in the sketch, for 


shown 
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taking up any slackness caused by the end 
thrust, and a head E£, bearing a large num- 
ber of tcols F, was fitted on the other end 
of the spindle. The diameter of pulley 
B was such as to give to the tools F a 
reasonable cutting speed. The driving 
pulley was long enough to take care of 
the displacement of the carriage A. The 
two carriages H H of the other machine 
were planed and a plate G provided with 
bolt slots fastenel on them. The face 
of this plate was carefully planed parallel 
to the V’s of the lathe. The two ma- 
chines were set on strong foundations one 
by the other, as shown in the sketch, tak- 
ing special care to set the face of head E 
perpendicular to the plate G, and parallel 
to the V’s of the machine HH. Pieces 
that had to be planed were fastened on 
plate G. The facing head E was brought 
near enough to give the right cut, bolts 
DD were strongly tightened and the ma- 
chines started. A single cut was sufficient 
to do the facing, which was done in fast 
time. ‘ 

The pieces that were thus machined were 
of a great variety. We faced flanges of 
short pipes, flanges of elbows, and of check 


valves, bed plates, etc. We made several 
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and alarmist talk in some English journals 
which, according to Engineering, have 


“overlooked really serious matters and ex- 
aggerated the purely trivial in order to 
create a sensation.” 

The present author, according to our 
contemporary, aims at and fairly succeeds 
in ‘stating the facts without exaggerating 
industrial 


or minimizing American tri- 
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ROTARY PLANER 


jigs for facing slide valves, thin covers 
and bars, etc. In one word, the machine 
was kept going all the year round; in fact, 
there wasn’t in the place a busier and more 


productive machine 





American Goods in English Markets. 
Judging by an extended review in En- 
gineering for September 5, a useful and 
perhaps even an important book, entitled 
“The American Invaders,” by F. A. Mce- 
Kenzie, has just appeared in England. 
There has been a great deal of foolish 


M ADE 





FROM TWO OLD LAT HES. 


umphs.”’ The various industries are treated 
in order, and the book appears to be the 
result of much original research. It will 
no doubt be of interest to American as 
well as English readers. 





A Solar Motor. 

A pra tical solar motor is in use on an 
ostrich farm at South Pasadena, Cal. It is 
rated at about 15 horse-power, and cost ap- 
proximately $2,500. The reflector, which 
suggests a large inverted umbrella, is 32 
feet in diameter and its axis is arranged to 
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automatically point to and follow the sun. 
The sun’s rays reflected from the parabolic 
interior surface are focused in rings upon 
a slim cylindrical boiler in the center. At 
a test 192 pounds of water per hour was 
evaporated under a 150 
pounds. The steam is used for pumping 
and 1,400 gallons of water per minute was 
delivered with a lift of 12 feet. In a land 
reliable sunshine this would 


pressure of 


blessed with 
seem to be preferable to a windmill. 





Letters From Practical Men. 


Arrangements of Gearing and Belting that 
Wouldn't Work. 


Editor American Machinist: 

The belting arrangement 
page 1085 certainly looks efficient on paper, 
and might be so actually for the particular 
designed, in 


described at 


purpose for which it was 
which, possibly, the work to be done was 
slight. If the nature of the work, how 
ever, had been heavy, the work would have 
been extremely rough on a single belt, un- 
less that belt were of such a width as to 
appear “ungzinly.”’ Lest someone might by 
this example be incited to follow it under 
less favorable con titions, I will mention 
a similar case, but one in which the con 
ditions resulted in a failure to act. 

The machine was a 12-spindle one for 
circular disks of wood 
of an These 
were screwed on a wood screw let into the 
spindles. The arrangement of driving was 
as shown in Fig. 1. The outer series of 
circles represents the spindles, upon which 
are mounted grooved pulleys. These were 
arranged to be driven from the central 
pulley, also grooved, and to give a greater 
arc of belt contact an intermediate series 
of idler pulleys were fixed, one of these 
being adjustable radially with the center 
of the driver to take up slack. The spin 
dles were to be driven by a 3-inch gut 
band threaded as shown. Advisedly I say 
for an attempt even to get 


polishing patresses- 


ornamental configuration 


“were to be,” 
on the band proved a failure, although 
to induce a little flexibility it was ‘jumped 
upon” before the attempt; 14 and 3-16 inch 


bands were then tried in turn, but until 
the substitution of a ™%-inch band for 
these, we were unable to get a start. With 


much trouble this was gotten into place, 
and tightened up by the adjustable guide 
pulley. The main bel‘, driving to a pulley 
fixed on the centralAhaft, was shipped on. 
The spindles would not, however, be driv 
en and hardly any amount of power would 
effect a start. We guessed there were too 
many bends in the band, and were induced 
to take out all the idier pulleys, except the 
adjustable one leading the band, as shown 
by the dctted circle. We could now drive 
the spindles, but when pressure was ap- 
the 
The 


plied to the work they came to rest, 
band simply slipping on the pulleys. 


cure for the failure lay in replacing the 
single-grooved driver by one with three 
grooves, and driving four spindles with 
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each of three bands and providing separate 
adjustments for taking up the slack. 

but this time in tootl.ed 
shows a compound train 


Another case 
gearing. Fig, 2 
of gears driven by a weight P dependent 


from a rope wound around a drum. Power 


mode] dynamo was to be taken 


to drive 


shaft to rotate just fast enough to be per 


ceived. A man standing on the weight 


did not quite cause the speed tobe doubl a, 
and no additional amount of weight would 
lerated rate of rota 
S Was it because 


in friction due to an increased 


give any greatly acc 


tion. Now why was tl 


the increas¢ 
























































MULTIPLE SPINDLE BELT DRIVE THAT WOULD NOT WORK 
= 
= 
= 
Q = 
: » 
= | 
‘ : 
GEAR DRIVE THAT WOULD NOT WORK 
off at O, and of course the speed of this speed is proportionate:y greater than thi 
shaft was required to be about 4,000 revo- speed increas« If so, it scems to me that 
lutions per minute. I forget the exact afver a certain point the further addition 
ratio of the gears, though I think it was of weight must tend to decrease the speed 
about 100,000 to 1, but I shall never forget The dynamo was never driven, and the 
the speed that was obtained. The applica- driving apparatus still remains as a mi 
tion of a weight of 112 pounds caused the mento of a failure 
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I could tell of many other cases of fail- 
ure through friction of belting and gear- 
ing arrangement, as for several years I 
had employment in a cotton goods finish- 
ing works, where constant experimenting 
was the order of the day. The various 
contraptions in gearing I have seen would 
fill a book, and in most cases a description 
of the arrangements would serve as a de- 
terrent from similar enterprise in the fu- 
ture. That element, friction, is so often 


overlooked, or its laws not understood, 
that failure may often be the reward(?) 
of those who attempt apparently happy ar- 
rangements to save a multiplicity of sepa- 
rate Francis W. SHAw. 


Birmingham, England 


gearing. 





Die-Making—Cupping Tools for a Double-Act- 
ing Automatic Cam Press. 
Editor American Machinist: 

It is an old saying that “‘comparisons 
are odious,” but, as a rule, diemakers, in 
comparing methods of die construction, 
have a fraternal feeling toward one an- 
other, so that when an article appears in 
the columns of the AMERICAN MACHINIST 
it is always worthy of consideration, and 


F 


‘saeieaad 
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CUPPING PUNCH AND DIE FOR DOUBLE-ACTING 


AUTOMATIC PRESS. 


especially to those toolmakers who are 
somewhat familiar with that class of work. 
It is not only true that steel and its uses 
are the studies of a lifetime, but this may 
also be true of punch and die making. 
Mr. Woodworth’s page 1338, 
was both new, novel and interesting to 
many of us, and, while I do not advocate 
some of his practice in his illustrated arti- 


cle, it is undoubtedly well adapted for that 


article, at 


specified work. 

About six years ago I was employed in 
one of those large brass goods manufac- 
turing plants in Connecticut, and while 
employed there I had quite a varied ex- 
perience on both single- and double-acting 
press tools, so I submit a description and 
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drawing of a set of cupping tools used in 
connection with one of the Waterbury 
Farrel Foundry & Machine Company’s 
double-acting cam presses equipped with 
the Bates automatic roll feed. In the 
sketch, A is the cutting or blanking punch, 
and B is the cupping or drawing punch. 
The blanking punch A* has a straight 
shank S’, which is threaded at one end 
and is held secur ly in the punch holder 
by a threaded ring or collar. 

The drawing punch B is secured to the 
“gate” of the press by a yoke key at the 
shoulder S, In making the blanking and 
drawing dies, we construct each one inde- 
pendent of the other, for the reason that 
the bottom or drawing die D has to be 
replaced much oftener than the top or 
blanking die C. 

In this kind of double-acting press tools 
the punch A cuts the blank and holds it 
firmly on the top of the die D, and then 
the punch B descends and pushes the blank 
through the die D, and as the gate with 
the punches ascenus the cup or cylindrical 
shell is stripped from the punch B at the 
edge M, call the 
“shedder.” 

The bottom or drawing die D has a free 
movement sideways and therefore is self- 
centering, but is held down in the cast- 
iron die bed DB by the blanking die C 
being screwed upon it by the threaded ring 
R. NW are the holes for tightening the 
ring with a spanner wrench. The punch 
A is left soft for the convenience of re- 
fitting the cutting edge to the blanking 
die C. The die D is hardened, tempered 
ard ground while the “draw” E is care- 
fully lapped to size. The punch B is hard- 
ened and ground, but the temper is not 
drawn. The blanking die C is hardened 
and tempered and the cutting edge is in- 
ternally ground (™% degree taper) to size. 

It is very essential that both the blanking 
and drawing dies should be hardened and 
groun! to a true and level bearing or else 
the shells or cups will be “‘crimpled.” This 
has 
drawn 3'4 tons of brass shells, from No. 
26 metal, B. & S. gage, in three days with 
one setting of the tools. We cannot deny 
that the first cost is quite a little more than 
that of those describe on page 1338, but 
the extra cost is offset by the surprising 
MATTATUCK. 


which we commonly 


set of tools, as described, cut and 


results. 





Obligations of Receivers of Catalogs. 


Ecitor American Machinist: 

I have been greatly interested in the let- 
ters which have appeared in your columns 
from time to time on the subject of send- 
ing catalogs to machinists or others who 
may make inquiries for them. The recent 
letter from a firm in Cincinnati copying 
a letter from a machinist and showing that 
the sending of one of their catalogs several 
years ago had resulted in several sales was 
an illustration of what is occurring every 
day. There is no doubt in the minds of 
most careful, thinking men with whom I 
have talked on this subject but that cata- 
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logs and other printed matter placed in 
the hands of machinists are a paying in- 
vestment. 

There are several points in regard to this 
question which many of the men in the 
shop do not have occasion to look at in 
the light of the men in the office. For 
instance, the firm with whom I am em- 
ployed receive a large number of inquiries 
for catalogs. It is their practice to answer 
them all, sending a catalog and a litho- 
graph card, and they also write a letter 
stating that the printed matter is being 
sent and asking that its receipt be ac- 
knowledged, also that they be advised as 
to whether the inquiry merely for the 
purpose of getting general information or 
whether the party is contemplating buying 
a machine. If the latter, he is requested 
to make known his wants and either a 
mail quotation will be made or a personal 
representative will call and see him, All 
of this costs money, amounting to from 
15 to 20 cents for each inquiry, yet the 
company consider that if the inquirer is 
sufficiently interested to write they are 
justified in nine cases out of ten in going 
to this expense. So far it is all right. 

Now every manufacturer likes to know 
as nearly as possible whether he has had 
a chance to figure on the requirements 
of people who make these inquiries. He 
therefore appreciates the favor if such per- 
sons answer his letter, acknowledging re- 
ceipt of the catalog and stating whether 
they are in the market or not. Further, 
a great many companies have traveling 
men who cover specified territories. Per- 
haps such a salesman may be in the vicinity 
of a town from which such inquiry comes. 
If the manufacturer waits until he hears 
from the person making the inquiry, his 
salesman will then be in another part of 
the country. If the man is expecting to 
buy a machine, the manufacturer feels that 
it is to his interest to have his salesman 
call. If he is not in the market, such a 
call is useless; but, not wishing to run the 
risk of losing a possible sale, he telegraphs 
his salesman to call. If the man is in the 
market, the expense of the call is con- 
sidered as well invested, whether a sale is 
made or not, If the man is not in the 
market, however, the expense is entirely 
As an example, a year ago last 
winter, a company received an inquiry for 
catalog and prices. The letter had nearly 
all of the appearances of being an idle 
inquiry, yet bearing in mind the numerous 
complaints from and others 
who had had no replies to their letters, and 
also noting that prices were asked for, they 
wrote to their traveling man who happened 
to be going in that direction the following 
week. He spent all day getting there, 
walking four miles through a country road 
covered with a foot of snow, and when 
he arrived at his destination he found only 
a fourteen-year-old boy, who liad no inten- 


useless. 


machinists 


tion of buying or any money to do so if he 
had wished to. Of course, one may say that 


Yet 


the salesman was not asked to call. 
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if it had happened to be a man who was 
really in the market and who wanted in- 
formation to enable him to tell what to 
do, would he not have appreciated the 
call ? 

Now, in regard to the 
CHINIST, the company with whom I-am 
employed carries an advertisement in this 
paper all the time. More inquiries are 
received from it than from any other paper 
in which they advertise, yet it is seldom 
that they are able to trace a sale directly 
to this paper. And yet the management 
consider that it is one of the most valuable 
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of their advertising mediums, since it en- 
ables them to put their printed matter in 
the hands of the behind the ma- 
chines,” the men who to-day indirectly in 
who to-morrow may do 


“men 


fluence sales an‘ 
so directly. 

One more thing might be said on this 
subject. It would be infinitely more satis- 
factory to the average advertiser if he re- 
ceived letters from machinists and others 
which, ir addition to asking for a catalog, 
would state whether the writer was think 
ing of buying a machine, or was merely 
investigating the subject, or that he was 
employed in a machine shop where such 
If letters of in 
quiry contained such statements as these, 
there would be much less cause for com 
plaint about catalogs not being sent. Most 
manufacturers whom I have heard express 


a machine was needed. 


themselves on this subject state that they 
are just as willing to send their printed 
matter to the man who is merely investi- 
gating the subject with a view to inform 
ing himself, as they are to send it to a 
anan who is actually in the market. The 
one thing which they do like to know is 
that their catalog has been received and is 
being appreciated 

As for myself, I have never failed to 
receive catalogs from manufacturers whom 
I have addressed, even when I 
that I the market 
but was merely desirous of knowing some 
thing of their machine. S, A. 


stated at 


the outset was not in 


The Straight-Edge for the Drawing Board Again. 


Editor American Machinist : 

I herewith inclose a sketch showing the 
manner in which a straight-edge can be 
used in place of a T-square when th« 
drawing board is of such large dimensions 
«that a T-square is unhandy. 

Al is.the drawing board and B is the 
straight-edge. B is held in position by a 
wire cord w (wire cord such as used for 
the 
This cord is fastened to B by 


The cord 


hanging pictures answers 
very well). 


means of two thumb-screws Y 


purpose 


passes over pulleys /i, s, 0, r, t, and m, 
screwed in the drawing board as shown 
is a small coil spring 


in the sketch. 4 


used for keeping the cord at the proper 


tension, the ends of the cord being fast- 
This 
spring must be placed to travel along the 
back of the board only. C 


ened to the ends of the spring. 


shows the 
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cord to the 


is placed be- 


fastening the 
straight-edge. The cord w 
tween the bolt head z and the straight- 
edge B. Thumb-screw Y is then screwed 
down tight, thereby holding the straight- 
shows 


manner of 


edge in place on the cord w. D 
the back edge of the board and the man- 
ner of placing the pulleys s, t, r and o. 
To put the cord in place, fasten one end 
of it to the end of the small spring, then 
pass cord over s, then around hi, back over 
o, then over ft, then around m, back over 
r, and fasten the remaining end of cord 
to the free end of the spring. To fasten 
straight-edge B in place, move cord 
around until the spring x is near the pul- 
ley s, then plaée B as near the front of 


the board as the pulleys m and / will 


allow, and fasten to w by means of 
thumb-screws ¥Y. B is fastened to out- 
side cords. It will be noticed that the 
cord crosses at the back of the board, 


running from the top pulley on one side 
to the lower one on the other. 
When using this arrangement it is neces 
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Taxing Patents. 
Editor American Machinist: 

I note at page 1332 an article, “Interesting 
Facts from the Patent Office,” at the con 
clusion of which the editor advocates the 
imposition of a tax on sleeping patents 
“old lI 


ills them—patents in 
general held by people of limited means 


lumber,” he cz 
I think that to impose such a tax would 
the 


tor 


daeserves 


be a grave mistake, inventor ot 
the United 
er couragement that 

condition of our 


What would be the 
| 


world to-day were it not for the 


States the greatest 


the government can 
give, 
inventor ¢ 
These deserving people working long and 


di‘igently on some great thought, giving 


their health, labor and often their very 
life to perfect the design, and for what 
reward? Too often merely that of honor 
Often their last dollar goes into thei 


work, barely scraping together enough to 
push the patent through the Patent Office, 
and the invention is doomed to sleep until 
the 
push it before the public 


inventor can command the means to 
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HE STRAIGHT-EDGE FOR THE DRAWING BOARD 
ary to keep the cord as tight as possibl Under such a law as the editor suggest 


without interfering with the free move 
| 


ment of the cord over the pulleys 

This arrangement is very handy in cas« 
a large drawing has to be placed back on 
the board after it has once been removed 
Instead of making the center line on the 
drawing conform with the straight-edge, 
the straight-edge can be adjusted to con 
the releasing 


center line by 


both, of the thumb-screws 


form with 
either one, or 
and moving the straight-edge to corres 
pond with the line. 

By means of this arrangement the 
straight-edge can be moved by grasping 
it at either end or any place in between, 
and it will always remain true with the 
drawing after it has once been set 

APPRENTICE. 

[The chief advantage of the arrange 
ment 
which we have published, appears to be 


shown, as compared with others 
that the cords do not pass under the board, 
and hence the board may be used on an 
ordinary drawing table without interfering 


with the movement of the cords.—Ed. ] 


these poor invent would lose their pat- 
given hardships when 


full befor« 


ents, or at least b 


too often their life was 


If a man is brilliant enough to invent 
some new machine and has obtained a 
patent on it, he is entitled to a sole right 
free from all taxes for at least twenty 
years; for his labor, his faith and ingenutty 


have given him such a right 
The 
as is bestowed on any 


We could do 


man, and lawyer, and many other men of 


inventor deserves as much praise 
more than on 


the 


man 


some. without states 


but we could not have advanced as 


the inventor 


affairs, 
we have without 
Note that the editor says 


that a series of fees to be collected at 


“We believe 
stated 
intervals :nd on which the continued val 
idity of the patent would depend, would, 
by clearing away the old lumber, which is 
of no value to anyone, be of immense 
value to the industries of the country and 
at the same time work hardship to no one.’ 

This intended law 


defraud 


then is, as I under 


stand it, to the inventor of his 
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just rights. I cannot think the United 
States would think of such a thing as tax- 
ing the inventor, for all our great wealth, 
great industrial activity and general pros- 
periity has been built up by the inventor’s 
aid. Should such a law be imposed, | am 
in favor at once of the imposition of a 
similar law on all manuscripts, all statues, 
all work of the sculptor and all pictures 
that their authors have been unable to sell. 
Such a law is equally as just as the one 
proposed. 

The editor speaks of “clearing away the 
old lumber.”” Old lumber means patents 
not in practical use, “which are of no value 
to anyone, would be of immense value to 
the industries of the country.” 

I will grant that these inventions would 
be of immense value to the industries of 
the country. Their inventors know it, too, 
but is it just to advocate such a plan to 
thus deprive the poor inventor of his rights 
simply because his means will not per- 
mit him to place the invention before the 
public ? 

Then the editor would call these patents 
Can he tell me what a valueless 
patent is? I doubt it. 
good patents, inventions lying 


valueless. 
Few people can. 
[ know of 
in the Patent Ofhce simply be- 
cause the inventors are too poor to handle 


Were some of these in- 


“sleeping” 


the inventions. 
ventions pushed, the publ’c would demand 
them in preference to others now manu 
factured, proving superior worth and ad 
vancement, 
money for those who handled the articles. 


as well as coining a mint of 


These inventions are sleeping, but you can- 
not call them worthless.. 

I can suggest a much better law for the 
“old lumber,” 
as the editor calls them, I that 
the government should insist that all pat- 
ents should be worked and put before the 
public at once, and pass laws to that effect, 
also providing that the owner should not 
be deprived of his just royalty. 

FRANK 


utilization of these patents 
believe 


RATTEK, 
Manchester, N. H. 
[Our correspondent does not note that 
we advocated the “imposition of a small 


fee’’—say, five dollars—at the end of each 
five years of a patent’s life. Our idea is 
that a patent that was not considered 


worth that sum by its owner should be 
considered as formally abandoned to the 
public. Such a law would work hardship 
to the of fifteen each 
patent—but against that must be placed the 
fact that the present law frequently works 
hardship measured by many times that 
Some time perhaps our corre- 


extent dollars on 


amount. 
spondent will make a valuable invention— 
complete from the whole cloth—and the 
search of Patent Office will 
a patent covering some feature of his own 


the disclose 
invention, but in such shape as to be whol- 
ly impracticable and to make the old patent 
He will then find 
that his own invention has given to the 


commercially worthless. 


old patent a value which of itself it did 


not have, and for having thus given value 
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to a previously worthless invention he will 
have to pay roundly or permit his own 
to become what he calls a sleeping patent 
or what we call old lumber. If that time 
ever comes to him, he will understand that 
we believe in the rights of inventors who 
invent something that is useful and prac- 
ticable, as against those who invent things 
that are worthless. So far as our corre- 
spondent’s suggested 
where would the inventor without means 
find himself ?—Ed. ] 


law is concerned, 





A Button Finishing Die and its Operation. 
Editor American Machinist: 

I send you herewith a button, the face of 
which you will find is a shell of figured 
metal with a lip, as shown in outline up at 
the right of my sketch, and with a cover 


ing of transparent celluloid. A _ regular 
| 
{ 
4 
fom) 


<7 = 





6% 
ge 
Ond 





too 
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A BUTTON ASSEMBLING DIE. 

button back is used inside the shell, and 
the shell with the lip holding the celluloid 
cover is closed against it. This is to de- 
scribe this assembling or finishing opera- 
tion. 

The ‘die’ has a post in the bed with a 
sleeve over it actuated by a strong spring 
which keeps it up in position. The shell 
is dropped inside this sleeve with a flat 
celluloid blank upon it, as shown. The 
punch, which when at rest stands con- 
siderably higher than shown, de- 
scends and pushes the sleeve which it car- 
ries down far enough to allow the cellu- 
loid blank and the shell to enter it, and 
they are thus picked up and held for the 
The gas jet keeps the 


here 


second stroke. 
upper sleeve and the punch hot enough to 
form the celluloid without breaking or 
wrinkling. The sleeve on the punch must 
of course be finished the thickness of the 
celluloid larger than the shell. 
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The tube shown at the right in the 
sketch now comes into play. It is held in 
the left hand of the operator, and he places 
in it the back of a button, as shown. It is 
then placed to fit over the top of the lower 
sleeve, and is held there until the punch 
descends. The hook which holds the up- 
per sleeve in position is pushed aside and 
the sleeve comes up against the shoulder 
on the punch. The lip on the shell comes 
between the interior curve of the tube and 
the top down and 
against the celluloid cover, and they are 
pressed together against the back of the 
button. In this last stroke the hand-held 
tube is pushed down until the washer Il’ 
rests solid on the post, thus giving a firm 
closing pressure. The back of the button 
fitting loosely in the shell enables it to en- 
It rests on 


sleeve, throwing it 


ter before the closing occurs. 
a sliding central plug, which is held up by 
a light spring resting upon the washer, 
thus allowing it to back down during the 
closing operation. As the punch ascends, 
the completed button is removed, and the 
sleeve is automatically hooked in plac: 
again for the next button, and so on. 
H. Hornick 





Bracing Up a Shop. 
Editor American Machinist: 

When four or five of our friends had 
given their views and my toolroom was 
finished I thought it time to 
reply, which I did. Now comes Mr. Danse 
at page 1376 with what he supposes to be 
an analogous case and how he 
transformed chaos into order. 
seen the shop to which Mr. Danse refers 
either before or after this ‘“‘transfigura- 
tion,” but I will state that if he gor all 
his men so that they would put everything, 
including small things like gage-size drills 
and taps, just where they belonged he 
made angels out of mortal men and ac- 
complished more than any man I 
heard of. I, for one, cannot believe that. 
It probably is some years since Mr. Danse 
had the experiences and these smal] but 
undoubtedly 


send in a 


relates 
I have not 


ever 


aggravating details have 
skipped his memory. 

At the time of making my inquiry, our 
shop was cleaner and more orderly and the 
men, as a whole, at least as well behaved 
as in any other shop in the city. We had 
no scrap heap except where it belonged, 
no handleless sledges or monkey-wrenches 
(and none with pipe handles, either). We 
did have racks for steel and iron, bins for 
castings, racks and bins for finished parts. 
Each man was furnished with an individ 
ual dish of warm water at quitting time, 
clean places were provided to hang cloth 
ing, ice kept the drinking water cool] in 
summer, the closets were washed and dis- 
infected twice a week; in short, there are 
few shops to-day, even among the larger 
ones, where things in general are better 
taken care of than in that 
Neither were the men at all handicapped 
by the firm’s neglect to furnish that which 
was necessary to do the work with. 


ours at time 
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As to my treating the men properly, I 
have little to say. Drunkards and “sporty” 
do not for -not 
We never curse a man nor give 


men work us when we 


know it. 
him “hell,” and not long since a man was 
discharged for cursing one of his fellow 
workmen, Reprimands are administered 
when necessary,and incurables are prompt- 
bound to 


ly discharged; but if we were 


have men that always put everything back 


in its place, we'd have to either go out 
of business or get some of the men Mr 
Danse had in his model shop 

As to my personal example in orderli 
ness, I will say only this: While sitting 
here at my desk zt home I think I could 


lay out a diagram of the twenty-seven 


pigeonholes and twelve drawers in my 


desk at the shop and tell very closely what 


each one contains, Little more needs be 


said; ‘tis true the men do not call me 
“Mr. Dutch,” but I lose no sleep over 
that, One thing [ will say: I have met 
men in charge of some of the best ma 


chine shops in the country and I do not 
know of a single one who would under 
all 


depend on their toolrooms and check sys 


take to make men orderly, but they 


tems to enforce the returning of tools to 


where they belong, and in many cases it 
has in addition been found necessary to 
charge the men for tools lost to check 


their disappearance. 

I do not doubt Mr. Danse’s good inten- 
tions in citing his case, but I do not see 
any analogy to our condition at the time 
describes 


it 


I made the inquiry; the shop he 
was like the proverbial bad egg could 
not be spoiled—and little could have been 
that 
provement, whereas in our shop it was a 
of the 


objectionable features still left. 


done would not have been an im 


question eliminating or reducing 


DutTcH 





A Circle to Enclose a Given Number of Smaller 
Circles. 
Editcr American Machinist: 

Referring to the submitted inquiry of 
Mr. Rogers, at page 1314, for a formula 
or process for finding the diameter of the 
that 
number of equal 


enclose a 
] 


cS; 


smallest circle will just 


given tangent circ 


or the converse, how many small circles 


of given diameter can be contained in a 
larger circle of given diameter, permit me 
to offer the accompanying solution: 
Take the converse first and suppese, as 
suggested by Mr. Rogers, that it is desired 


to know how 14-inch round wires 


a 4-inch pipe will hold. I 


many 


ay outa section 


of the 4-inch pipe by describing a circle 


with 2-inch radius, and draw the horizon 


tal center line. Divide this line into as 
many equal parts as the diameter of th 
wire *s contained times in the diametei 
of the pipe—that is, 4 16—begin- 


ning at a point whcse distance from the 
circumference equals one-half the diameter 
Through these points of div- 
of at 
horizontal, and, 


of the wire. 


draw two sets lines 60 de- 


ision 
grees 


with the about 
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of these 
a circle with le 
of 


each point of intersection 


lines as a center, describe 
inch radius, thus rej sections 


ich 


yresenting 


the 14-11 wire, as in Fig. 1 


The 60-degree lines form the sides of 


whose bases ere 


of the 


equilatera! triangles 


inch, and each angle triangle is the 


of circle, consequently 


f t 


center inch 
the 


contact, but do not overlap, thus affording 


a 


circumferences he circles are in 


a perfectly compact arrangement of circles 


or wires, as shown to lar-er scale in Fig 
2. Thus arranged, the 4-inch pipe will 
hold 208 inch wires. Assuming thx 
wires to be perfectly round, no other at 


rangement of the wires or position of the 
pipe relative to the wires wi!l afford room 


for another one. 


lo prove that the pipe will not contain 
more than 208 wires if the wires wert 
arranged in concentric circles within the 
pipe, | append the following solution of th 





FIG. 1 
FIG. 2 
A CIRCLE TO ENCLOSE A GIVI 
number contained with the wires thus ar 
ranged. Referring to Fig. 3, the radiu 
of the circle through the centers of the 
extreme circle of wires is 2 17% 
inches =the hypothenuse of a right-angled 
triangle whose perpendicular is 'g inch 
Referring to Fig. 4: 
mm * - sin. .0€66 =< 3° 50.’ 
I s 
3° 50° X 2= 7° 40.’ 
the angle subtending the are whose 
chord is the diameter of one wir 
300 ae 17 nearly, 
equal the number of wit in the ex 
treme circle. By the same method, the 
remaining circles will contain respectively 
4I wires, 34 wires, 28 wires, 22 wires, | 


wires 8 wires and I wire, making a total 
15 less than in the previous 


WESTERNER. 


of 193 wires 
arrangement. 


We do not regard this as a complete 
I 


N 


152! 
solution of Mr. Rog question, as the 
author assumes the diameter of the outer 
circle to b n exac n ltiple of that of 
the smaller circ] which it would not 
usually be We do think the general 
problem cap t n, though this 
part I \ ( rvs i i 
euide p 

The Length of the Work-Day. 

edit \mer Machinist 

Your « 1 | ene f tl 
Wi Day \ 1 ( to the p 
but it to throw lig up ( 1 
ol the rey ng 9 t l ( l I 
er we l by ke 

In the industt world the fact can be 
observed t « \\ ( upply l 
lab exceed e ( | There ar 
more workmen t 1 there are rl 

espe y 1 1 1 d t 
o called ndust ci ( } but even 

4 
/ 
/ 
\ 

/ \ 
/ 

i 

| 

\ 

\ 

\ 

\ 
FIG 
. . | 
| 
1 Va 
FIG. 4 

NUMBER OF SMALLER CIRCLES 
during prosperous time mple evidence 
of this condition can be observed. Con 
sidering that workmen will not work for 
nothing, but expect wage n return which 
they will expend on necessaries of life, it 
is Obvious that the supply of labor is in 
variably associated with an equivalent d 
mand for labor product it least in 
direct The fact at there 1 not 
enough worl » go around, therefore 
constitut 1 dox There can be but 
one ration explat n. In our present 
vstem of produ nd exchange there 
is a factor at w which, in a measurt 
limits the mount of work that can be 
done within a given time, and this amount 
is less than that which the workmen are 
willing to perform in their efforts to ob 
tain a maximum of comforts \ssuming 
this to be so, it evident that if this 
work were uniformly divided among all 
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workmen, each would obtain a _ limited 
share; and if anyone should succeed in 
performing more than his share, he would 
deprive someone else of his opportunity 
to find work. This would explain the 
grinding effect of competition and justify 
the attempts of labor unions to more uni- 
formly share the work by a compulsory 
restriction of the time of labor. But 
would it not be better to try to discover 
the the existing artificial ob 
struction to production and remove it? 

Philadelphia. Huco BILGRAM. 


cause of 


[Certainly, if there is such an artificial 
obstruction—if labor wanting opportuni- 
ties to work and capital seeking opportuni- 
ties for profitable employment are pre- 
vented from joining forces for the produc- 
tion of wealth by an obstacle which can be 
discovered and removed, no more useful 
thing can possibly be imagined than to 
discover remove it. But there are 
many who think they have identified the 
obstacles and many are trying to remove 
them (for they do not agree as to what 
the obstacle is), and all that we can do is 
to suggest serious thought and study upon 
the subject. It will be far more effective 
than all the strife or fighting that can pos- 
sibly be indulged in.—Ed. ] 


and 





The Draftsman and His Work. 
Editor American Machinist : 
Draftsmen form one of the most 
portant factors in the industrial arts and 
manufactures, They are the designers, 
inventors and originators of all kinds of 


im- 


appliances, machinery, tools and _ struct- 
ures. To the public in general a drafts- 
man is an unknown quantity. If he says 
he is an engineer, which every draftsman 
who does any designing is, more or less, 
most people think he is an engine driver 
If he says he is a designer of machinery, 
they think he is a machinist. Most me 
chanics know of the draftsmen as makers 
of drawings, or, perhaps, better as makers 
of mistakes on drawings. 

The drawing is generally accepted much 
like a newspaper; it is a useful article, 
but nobody anything about who 
made it. No machine work of any im- 
portance can be acomplished without the 
aid of drawings giving full particulars of 
how the thing is to be made, all dimen- 
sions, material to be used, etc. In short, 
a drawing takes the place of all kinds of 
written and oral orders and instructions, 
and is therefore one of the greatest time- 


cares 


saving devices employed in construction 
work, whether it be machinery, buildings, 
bridges, railroads, ships, canals, etc. Thus 
the drawing takes the place of the drafts- 
man himself and no thought is given to 
the maker of the drawing, unless some 
trouble should arise, when the draftsman 
is called to help, or unless an error in the 
drawing is discovered, when a great howl 
is raised. 

The worry, vexations, disappointments 
and patience it has cost to produce the 


drawing, nobody but the draftsman him- 
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self knows. In many cases troubles arise 
in the shop or field from not strictly fol- 
lowing the instructions and dimensions on 
the drawings. Usually working drawings 
are prepared with much care and precision, 
so that the different parts, if the subject 
is a complicated machine, for instance, 
shall fit together exactly. But if any devi- 
ation from the drawing is made in one 
part without following up the effect of 
this on other parts, there naturally will be 
trouble, and in such cases, when the real 
cause is not discovered the blame is often 
put on the drawings. 

This practice of deviating from draw- 
ings is an abuse which should never be 
tolerated, but which, however, is carried 
on to a great extent in large establish- 
ments without any record being kept or 
the drawings changed. Particularly an- 
noying is this when any new work or ad- 
dition has to be made in an old plant. 
When old drawings, showing the work as 
it was intended to be, but not as it actu- 
ally was, made, are used as a guide for 
fitting new work into the old, there will 
surely be trouble, and again the blame is 
put on the unsuspecting draftsman. Some- 
times it may be found necessary to make 
things different from what the drawings 
show, but more often such deviations are 
made either from carelessness, neglect, in- 
ability to interpret the working drawings 
or a simple desire to make changes. This 
would not happen if the draftsmen were 
allowed to inspect the work. The man 
who has designed the work certainly is 
the most competent one to make the super- 
vision and inspection. Many drawing 
rooms have a practice of marking the shop 
drawings with the works: 

Stick to figures! 

Make no changes! 

Report errors! 
fol- 
and 


If these instructions were strictly 
lowed much annoyance and trouble 
loss of time later would be avoided. 

It has already been pointed out that the 
draftsman receives little credit for his 
work. He is often not even told of the 
successful working of his design. Usually 
somebody else claims the credit. But on 
the other hand, if there is a hitch in start- 
ing new machinery, many wise heads and 
some fools will come forward and say: 
“IT told you so,” or, with a supercilious 
air, tell you how it ought to have been, 
although they had the drawings in hand 
and had ample opportunity to criticise the 
design before the work was built. 

I have said that the draftsmen are orig 
inators. Being employed to perform the 
work assigned to them by their superiors, 
they have to work out and perfect ideas 
originated by somebody else. But it is 
two quite different things to have an idea 
and to make it practicable. The drafts 
man is accustomed to deal with abstract 
things and is often able to say at once if 
a proposition is practicable or not, but 
still he has to make detailed designs in 
yrder to convince his superiors, who will 
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not easily drop their ideas of impossibili- 
ties. 

Few men employed in the technical pur- 
suits are required to know so many differ- 
ent things, both practical and scientific. 
In order to design machinery of all kinds 
and must be well versed 
in mathematics, chemistry, mechanics, 
electricity and other branches of physics, 
and also have a practical knowledge of the 
different trades, as patternmaking, mold- 
ing, forging, pipe-fitting, machine-shop 
work, carpentry, bricklaying, etc., so that 
he knows how things are done and what 
can be done. He must also possess good 
judgment in making drawings plain and 
intelligible to others, not omitting any 
necessary information, nor being too elab- 
orate. When a new design is to be made 
the draftsman starts with a clean paper, 
his tools and a vague conception of some- 
thing that shall perform certain work, and 
be restricted within certain limits as to 
space, expense of construction, cost of 
operation and also conform to certain re- 
quirements as to strength and durability, 
materials, accessibility, appearance, etc. 
To do this he very often has to depend 
solely on his own experience, knowledge 
and judgment. As the ideas are evolved 
in his mind they are put down on paper 
to scale. Much care, thought and patience 
are required to do this. After much time 
has been spent trying to perfect some part, 
it is found to interfere with the proper 
working of some other part and has to be 
redrawn over and over again. 

There is probably no work more weary- 
ing and nerve exhausting than the schem- 
ing and devising a draftsman has to do, 
and this is especially hard when the time 
allowance is short. When the drawings 
are finished in detail they are submitted 
for approval by the powers that be, per- 
haps the works manager or the purchaser, 
or both, and in most cases they will come 
back marked with changes desired to suit 
their ideas, or perhaps some pattern being 
on hand must be used, in order to save 
the expense of making a new one, and 
other parts have to be changed to suit 
this, or perhaps the expense involved in 
building the work will be too great. The 
draftsman must then go through the same 
brain-racking performance again. Some- 
times the work is not built at all, and the 
draftsman’s work and anxiety of months 
are in vain. Of course he is paid for 
this, but every designer takes some pride 
in seeing the result of his labor. Taken 
as a part of the manufacturing process, 
machine design is expensive, the cost of 
one single drawing often amounting to 
many hundred dollars; but carefully 
worked out drawings will repay expenses 
many times by the great saving in material 
and labor effected by a skilled designer. 

To many people designing and the mak- 
ing of drawings seem identical, and com- 
plaints are often made over the expense 
and slowness of the drawing-room. The 
draftsman is often expected to improve, 


structures, he 
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perfect and devise machinery and con- 
sume no more time than when making the 
drawings of some old and familiar article. 
No time is allowed-for thinking, studying 
or calculating. This is the greatest an- 
noyance the draftsman has to contend 
with, because it shows him, more than 
anything else, how little his art is appre- 
ciated, but at the same time it shows great 
ignorance or unreasonableness on the part 
of his employer. 

We often hear talk about “tramp ma- 
chinists,” but draftsmen are nearly all 
tramps. When the draftsman has fin- 
ished the designs required in one place, 
his usefulness there is at an end and he 
has to look for another job. Or perhaps 
his feelings are hurt or he gets sick of the 
work and throws up the job. At any rate 
he seldom stays many years in one place. 
At one time he may be engaged in steam- 
engine work, at another on bridge and 
structural steel design, or electric machin- 
ery, Or cranes, or pumping, printing, laun- 
dry machinery, etc., ad infinitum, or he 
may work on cotton mill machinery (he'll 
get wheels in his head then), or he may 
have to design a flying machine. 

A certain freemasonry exists among 
draftsmen. From the Atlantic to the Pa- 
cific coast they know of one another, even 
if they have never met, some leaving their 
initials on drawings, some being recog- 
nized by their particular style of lettering 
drawings. Few -draftsmen marry. To 
move from place to place with family and 
household goods is a great expense, and 
probably this is what deters most drafts- 
men from any matrimonial venture. What 
becomes of draftsmen when they are old 
is a mystery. Perhaps they don’t live 
long. Certainly draftsmen beyond middle 
life are rare. 

Of draftsmen there are many varieties. 
There is the “bluff,” who travels all over 
the country and everywhere impresses peo- 
ple as being a genius, until he commits 
some costly blunder. Then there is the 
“hustler,” whose only aim seems to be to 
manufacture drawings as fast as possible. 
To some people he may seem a valuable 
or what they call “a good man.” If there 
is a careful checker to examine his work, 
good and well, but it will invariably be 
found that many dimensions that should 
be given are left out, because it would 
take some little trouble to ascertain them. 
Then, again, there is the careful man, 
who spends some time looking out through 
the window, thinking, and endeavors to 
produce the best possible design, without 
regard to time spent. Some unapprecia- 
tive people may think he is slow, but he 
is really the most valuable one of all. 

The wages paid to draftsmen vary in 
different localities, the best men being al 
ways underpaid. In some places the pay 
is by the hour or by the day, in some by 
the week, perhaps in most by the month. 
It is easy for any draftsman to get $90 
per month, and $100 per month is a com- 
mon salary. What are called first-class 
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men receive up to $125 or perhaps $150 
per month. The former figure is probably 
the limit, except in the case of chief 
draftsmen, when this figure may be 
doubled, but the chief may kill himself by 
overwork. The difference between $90 and 
$100 is very small, but very often the man 
who receives the latter figure is five times 
as skilled, has considerably more experi- 
ence, is twice as old and much more valu- 
able to his employers than the one who 
receives only $10 per month less. So it is 
seen that the compensation paid is not in 
proportion to services rendered. 

For a young engineer just from college, 
there is probably no better place to acquire 
a general experience in engineering than 
in a drafting room. But I would advise 
him not to stay too long. If he does, he may 
get into a rut and not be able to get out of 
it and may become a “tramp.” KABE. 

[Most people think the hardships of 
their own occupation are greater than 
those of others, but who shall say that 
there is not a good deal of truth in our 
contributor’s lament ?—Ed. ] 





A Long Spring Mandrel — Compressed Air for 
Jig Clamps. 
Editor American Machinist: 

A mandrel 3-16 inch in diameter and 120 
feet long is unusual, yet that is just what 
I saw recently at the Boyer plant of the 
Chicago Pneumatic Tool Company, spin- 
ning away merrily at the rate of several 
thousand revolutions per minute. 

This mandrel is used for coiling the 
piano wire closed springs which are used 
instead of belts to drive the Boyer speed 
recorder, and it is rotated by means of an 
air drill at one end, while the other end 
runs in a bearing attached to a post. An 
ordinary wooden clamp, faced with hard 
fiber, held in the operator’s hands, governs 
the feed of the piano wire and hence the 
closeness of the coil; and, to the lover of 
physics, not the least interesting feature of 
the operation is the manner in which the 
long, thin mandrel is thrown into loops 
and nodes during its rapid rotation. 

I had never before seen a helical spring 
even remotely approaching such a length, 
and probably most of your readers have 
not seen anything of the kind either. The 
simplicity of the arrangement for doing 
the work is admirable, The operator ‘n- 
formed me that the lot of wire being op- 
erated on weighed 4,004 pounds, which is 
quite a respectable amount of 3-16 inch 
spring. 

I was informed that it has been found 
impossible to secure wire of sufficiently 
uniform temper for this work from any 
American maker, and that none but im- 
ported wire is used. This strikes me as 
rather curious, as, during my_ travels 
abroad, I learned that it was quite impos- 
sible to secure nail wire sufficiently uni- 
form in temper or true enough to gage 


to work satisfactcrily in “two-wire” nail 
machines, anywhere except in the United 
States. Of course, in the one case, a 
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hard wire is wanted, while in the other 
it is a soft wire; but, since hardness and 
softness are governed by well-known rules 
of chemistry and manipulation, there seems 
to be no good reason why either American 
or European makers should fail to pro 
duce exactly what their customers demand 

This reminds me that a well-known Bir- 
mingham manufacturer told me that Eng 
lish iron was not good enough to use in 
a screw-thread rolling machine, and in 
support of this statement showed me a 
stud which had split up into a regular 
broom when he tried to roil a thread on it. 
I know of at least one American manu- 
facturer who was successful in rolling 
threads on American iron bolts, and prob 
ably he is not the only one. However, 
iron is such a rare material now that it 
matters but little whether it can be com 
mercially produced of good enough qual- 
ity for rolling threads. 

The 3-16 inch mandrel reminds me of 
an instance in which “knowing how” re 
cently enabled me to get around a difh- 
culty, One of our drill jigs was a sort 
of two-story affair, the upper portion being 
slipped down over the workand guided into 
p sition by two 3-16 inch dowels which 
entered bushings in the mating half of the 
jig. The man who made the jig had 
drilled the hole fur the bushing about half 
an inch deeper than the bushing, and then 
made too loose a fit of the bushing in the 
hole, so that after being used a short time 
the bushing had been pushed back too far 
in the hole to admit of the dowel entering 
it. Drilling from the other side and driv- 
ing the bushing back was not practicable, 
and it was proposed to make a double 
hook with a wedge in it that could be 
driven into the bushing and expanded so 
as to pull out the bushing. Of course, 
this would have been quite expensive, and 
I suggested taking a piece of 3-16 inch 
drill rod and drilling a 1-16 inch hole 
through it, quite close to the end, slipping 
a bit of 1-16 inch drill rod 3-16 inch long 
into the hole and then shoving the 3-16 
inch rod through the bushing till the 1-16 
inch rod dropped partly out, and formed 
a hook behind the bushing. Catching the 
3-16 inch rod in a vise, a few taps on the 
jig with a lead hammer soon brought out 
the offending bushing, and before it was 
replaced a piece of drill rod was put into 
the hole in the jig, so as to prevent the 
bushing from again going in too far. 

sut I am forgetting to tell you about 
the things I saw at the Boyer plant, and 
it would not be fair to your readers to 
omit mention of some drill jigs in which 
the clamping of the work was done by 
means of compressed air acting on pistons 
connected to the clamps, instead of by the 
usual screws, keys or cams. This method 
is instantaneous in action and just as posi- 
tive with a careless operator as with the 
most careful, Its principal advantage is 
realized when the necessary movement of 
the clamp is of considerable length. 

Detroit. L. O. DANSE. 
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An Example of a Real Monopoly. 

Everybody is rejoicing over the settle- 
ment of the coal strike and hoping, though 
perhaps with little ground for the hope, that 
we shall never experience another such 
contest over what is a vital necessity of 
modern life and industry. All who have 
cared to read articles on the merits of the 
about the and 
demerits of the two that 
have been carrying it on have found plenty 


contest or relative merits 


organizations 
of such articles, and we do not propose 
to add to the number; but it is to be hoped 
that manufacturers generally will not fail 
to note the very plain showing that has 
been made of the essential difference be- 
tween a competitive business and one that 
is a real monopoly. All of the active and 
intense interest of the public in the an- 
thiacite coal strike springs from the fact 
that there is an effective and close monop- 
oly of the anthracite coal business. 

It is 
and so far 2s we know not disputed, that 


a matter of common knowledge, 


many years ago the anthracite coal carry- 
ing roads by concerted action raised the 
rates for transporting coal to the market 
to a figure above that charged for carry- 
ing first-class perishable freight over the 
same roads. This was done, not solely 
“because they needed the money,” but for 
the further object of 
v lue of mining properties that they could 
the 
matter of supplying cars for the shipment 


so depressing the 
buy them in at their own price. In 


of coal, too, and in various other 
they violated their duties, if no* their legal 
obligations, as common carriers in order 
that by thus ruining, or partially ruining, 


the business of the independent producers 


ways, 


they could buy up the coal mines and lands 
at their own prices. They were successful 
in this and now control about 90 per cent. 
of the anthracite lands and mines, only a 
few of the very strongest independent op- 
the Coxe Bros., being 
able to stand up against them and fignt 


erators, such as 
the matter out in the courts and elsewhere. 

Having now gotten things entirely into 
their own hands, the officers of this union 
meet stated intervals 
in the Central 
this city, and, seated around a table, de- 


once a year or at 


Suilding on Liberty street, 


cide how much coal shall be mined during 
the ensuing year and how many tons each 
of the roads composing the union shall 
be allowed to carry to market. They have 
penalties for exceeding this amount and 
have been known to inflict these penalties, 
In other words, they have for years done 
precisely the same thing as is done by the 
workmen’s unions when they attempt to 
restrict the amount of work that shall be 
done by a man or upon a given machine 
for a day’s work and by that means kept 
the price of coal to the consumer much 
above what free and 


open competition 


would allow it to go. They thus produce 


and constantly maintain a partial famine 


of anthracite coal, regardless of the rights 
of manufacturers who must use it or of 
any other rights except their own. 
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a railroad con- 
which its 


market, 


A mining plait and 
necting with it 
product must be 
may properly be considered a machine for 
the production of coal. Does the mine 
operators’ union allow these machines to 


and by 
shipped to 


be used to their full capacity? By no 
means; they closely restrict the output of 
these machines, for the purpose, as they 
say, of “preventing the demoralization of 
the coal business.”” Prevention of demor- 
alization means choking off of all competi- 
tion and keeping prices at an artificially 
high level—that and nothing else. 

As we have before poirted out, any man- 
ufacturing business, even though it be very 
large, must operate under actual or poten- 
tial competition unless it possesses some 
monopoly of materials or of lines of trans 
portation, which very few of them do pos- 
sess. In other words, even where there has 
been a combination taking in the majority, 
or even all, cf the establishments in a given 
line, the business must yet be conducted 
in full recognition of the fact that there is 
plenty of capital and plenty of brains ready 
to be engaged in the same business and 
which will be engaged in it as soon as it 
is clear that prices or other conditions 
are such that a fair return is promised. 
This thing has happened over and over 
again, and is even now happening in the 
machine business. But this thing cannot 
happen in the case of the anthracite coal 
monopoly because capital and labor which 
would naturally seek employment in the 
business find the coal lands and the coal 
carrying roads closely monopolized so that 
there is no possibility of free competiticn 
in that business. Just here is the differ- 
ence which we have been trying to make 
plain between a mere large aggregation 
of capital, or a so-called trust, and a real 
monopoly. 

In the case of the anthracite trade there 
is a monopoly of both materials and lines 
of transportation and we urge that manu- 
facturers, most of whom we know do carry 
on business under strictly competitive con- 
ditions, refuse to be classed with such 
monopolies, and particularly that they de- 
cline to defend them under the mistaken 
that have interests in 


assumption they 


monopolies may be said 
for 
the 


but the manufacturer engaged in competi- 


common. All 


to have reason making com- 


mon cause against rest of mankind, 
tive business is injured in every way by 
monopolies such as the anthracite com- 
Fifteen 
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bination has been shown to be, 


years ago the 


words penned by an editor now dead but 


wkose work still lives, said that this an- 


thracite monopoly was a monstrous thing 


which the people would some day be 


obliged to break up, and expressed the 
hope that the then new Interstate Ccem- 
merce Law would be effective against it. 
The monopoly has nullified that law and 
means of dealing with the 


some other 


situation must be found. 
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The Cleveland Convention of the National 
Machine Too! Builders’ Association. 

The convention of this association as- 

sembled at the Hollenden Hotel, October 

14. 


of course, chiefly commercial, and the ac- 


The objects of the association are, 


tions taken, with one exception, related to 
the securing of more uniform practice in 


the matter of extras, electrical drives, 
terms of payment, etc. 

The exception referred to was the 
adoption of a resolution on the metric 


system, which was preceded by an address 
that subject of F. A. Mr. 
Halsey stated that his appearance was, in 


on Halsey. 
a measure, unbecoming, because it antici 
pated a paper which he has in preparation 
the the Amer 
ican Society of Mechanical Engineers, but 
that the the the 
1 


) disre gard 


December meeting of 


for 


importance of subject at 


present time had caused him t 


such considerations 


In his remarks he pointed out that while 


the list of names now registered in favor 


of the adoption of the metric system by 
this country is imposing, the list of facts 
submitted by the own of tl names 
is quite otherwis« He dwelt at some 
length upon the misrepresentations of the 
metric advocates in claiming the famous 


F Joh 


1 Quincy Adams to be favor 


able to the system and read several ex 
tracts from that report. He gave instance 
of the persistence of old units in Frane« 
and Germany, claimed that those coun 
tries are still in the transition period, and 
characterized the assertion made by _ the 
metric advocates, that we can make thi 
change in from three to five years, as 
“ridiculous rubbish.” He devoted a good 
deal of attention to the suggestion that 


existing standards be preserved by thi 
use of metric equivalents for inch dimen 
that this 


standards 


sions, claimed impossible, 
that 


only by preserving the inch, that the adop 


Was 


such could be preserved 


tion of the metric system to the extent of 


retiring the inch involved the abandon 
ment of existing standards, and claimed 
to show by quotations from the metric 


advocates that this is what they, in fact, 
expect. 
Mr. the Milling 


Machine Company, followed with a paper 


Geier, of Cincinnati 
giving a detailed estimate which that com- 
pany had made of the cost of new equip- 
ment of small tools necessary for chang 
ing their product to the metric system, the 
figures being altogether astonishing. 

The convention then condemned the bill 
now before Congress in the following 
resolution: 

‘The members of the National Machine 
Tool \ssociat 
assembled, having c: ly considered the 
House bill H. R. 2054, do 


emphatically against the 


Builders’ ion in convention 


provisions of 
hereby protest 


enactment of said bill, because: 


“First—The experience of Germany, in 
which the old measures are still in large 
use, has shown that the change cannot be 
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completed even after a generation of con- 
fusion. 

million 


“Second—The sale of 


dollars’ worth of machine tools has been 


many 


made abroad by members of this associa 
tion, especially to France and Germany, 
without the 


requirement or request, by 


purchasers, for changes in general con 


struction to conform to metric measurt 
ments, the only changes being in adjusting 
and measuring screws, the great majority 
of machines needing no changes whatever 

*Third—The 


system would 


adoption of the metric 


entail an enormous fu 


new to conform to th 


cost of equipment 


] 


new standards, and a constant increased 


in the maintenance of a double stand 
for 


cost 


ard repairs and renewals, and a con 


sequent increased cost of the product 
the consumer.” 
We are not informed of the vote, but 


the sentiment of the men 
be substantia \ 
The were 
the ensuing yeat President, Joseph 
Flather, Flather & ¢ Incorporated 
Nashua, N. H.; first vice-president, W 
iam Lodge, Lodge & Machin 


Pool Comy innati, Ohio; second 


following officers 


Shipley 


any, Cin 


vice-president, W. P. Davis, Davis M 
chine Company, Rochester, N. Y.; trea 
urer, Enoch Earle, P. Blaisdell & ( 


Worcester, Ma ere ecretary P | 
Springfield Machine Too] 


tanus, 


Springfield, Ohio 


Machine Designer. 


ted States Civil Service Com 
ey cember 9 10, 


Phil 


Pa., for the position of machine 


will be held at 


\pplicants must have had not less than 
three years’ experience as machine design 
ers in first-class machine shops or repait 
shops. Certificates of graduation from 


technical schools, embracing a 


recogniz¢ 
course i. machine tools and 


or three years’ rience as 
| will be 


the required thre ye: 


CxXp 


machinists accepted as equivale1 


to one of rs’ experi 


machine de 


the eligible S 


ence as 1g2ner. 


From resulting from this 


examination it is expected that certification 
will be 
designer in the Unit 
Philadelphia, Pa , al 


rv) 1 
and to 


made te 


the position of machin 
nited Mint at 


a salary of $4.50 per 


states 


diem, other similar vacancies 
they may occur 
Pe rTsons d 


to the Unit 
Washington, D. (¢ 


ing to compete should at 


once apply ed States Civil Set 


vice Commission, 
Draftsman. 

The United States Civ Serv ( , 
Hission an neces that on Decem 0-10 
1902, an « min m will be held f 
position of draftsman in the Engineering 
Department at large in New York 

From. the ligibles re lting from tl 


examination it is expected that certification 


will be made to the position of draftsman 
(male), Engineer Department at large, 
New York, at a salary of $1,400 per an 
num, and to other similar vacancies as they 
may occu 

] 


Persous who desire 
once apply to the United Stat 


ommiussion, Washington, D. ¢ 


vice 


A Patented Process for Hardening Metals. 


Mary J. R. Greenman, of Wilkesbarre 
Pa., has recently btained a | n ted states 
patent tor an cg ‘ for harden 
ing m pre ( ( }™ I 
rot | t \ i fh 
cal n I ] 

Phi g ed r « vv 

Ist, 

ne \\ ts 
ot 

s‘ 

l a | 

] ] 

dl 

- nd 

lorTroug ed e 


\t five irs 
the . dt een 
tused 1 tl ) f 
the gz ( ( bed 
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will be f ‘ \ ed 
Chis proce ) larly apy le te 
pure me vit t \ 

“For the purpose of t 1 ¢ cutlery 
teel | emp! ( bove-n tioned 
ingrediet vith exception of the char 
coal and bone-dust | the ingredients 
used | dd mut 5 g n of distilled 
water h d f uch in 


gredients with the exception of the sulfur 


and magnesia, which, being insoluble in 
\ ri ‘ ] , bot n i ti recep 
tack f f l t Phi eel 
heate | d ged into 
+] } it t € 
found | | 1 per 
s d \ acp I t] ‘ ce re ed 
' S i 
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' 
ne t 1 1 3 
unc n y 
sia ( potash, 3 
ne ( 1 ounce “ | ts 
f now 6 1 f d 








Crushed Steel and Steel Emery.* 

This artificial abrasive was known in a 
primitive way a good many years ago. The 
Germans were the first to make use of it. 
In extreme cases in the industries, where 
a cutting material harder than the known 
abrasives, such as emery and corundum, 
Germans resorted to 
This of course was 


was required, the 
breaking up old files. 
done in a primitive and uncertain way, and 
was confined chiefly to experiments in the 
laboratory. 

My attention was 1irst called to the ar- 
ticle by the patentee, Mr. C. M. Lindsey, 
who, being in the marble and stone-cutting 
business, and in need of a hard abrasive, 
conceived the idea of breaking up hard 
files as a medium for cutting. His efforts 
in a commercial way were, however, un- 
successful, from the fact that there was no 
known means of making a uniform pro- 
duct, and the difficulty of breaking the files 
made it impossible to obtain satisfactory 
results from this method. 

I became interested, and concluded that 
if methods could be had by which a uni- 
form granular structure could be pro- 
duced, it would prove effective, and that 
the field would be large in which it would 
have superior advantages over any of the 


known cutting materials. After a vast 
amount of experimental work and a great 
many unsuccessful results, the proper 


methods were found to produce the article 
in absolutely uniform grains and _struc- 
ture and sizes, of a resulting hardness or 
toughness as might be required, and at a 
cost of production which permitted it to 
be put in successful competition with the 
natural and other artificial 
abrasives. This investigation resulted in 
the formation of the Pittsburg Crushed 
Steel Company, Ltd., of Pittsburg, Pa., 
U. S. A., in the year 1880. 

The products are used to-day quite ex 
tensively in all the known arts and indus- 
tries, both at home and abroad, where an 
abrasive material is required. It is manu 
factured preferably from pieces of high 
grade crucible steel, heated to a tempera- 
ture of about 2,500 degrees Fahr. (almost 
a white heat) and then quenched in a bath 
of cold water, or other suitable hardening 
solution, which gives the steel a granular 
structure. The pieces are then placed un 
der powerful hammers or crushing ma- 
chines, small particles, 
varying from fine powder to grains of 
The steel particles are then 


competitive 


and rediced to 


various sizes 
tempered, preferably in the following way: 
They are placed in a cylinder or pan and 
heated to a temperature of about 450 de- 
grees Fahr. until the particles change their 
appearance to a straw color; they are then 
cooled by being exposed to cold air in 
various ways. The material at this stage, 
or before the tempering process, is graded 
into many sizes, according to the number 
of mesh openings per square inch of the 
screen or sieve. 


* Froma paner by M. M_ Kann before section D of 


the American Association for the Advancement of Science. 
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The sizes of diamond crushed steel run 
in numbers from 6 to 60, inclusive. Dia- 
mond steel emery is similar to crushed 
steel, but is given an intensely hard tem- 
per, and its numbers range from 60 to 200 
and above. Diamond crushed steel is gen- 
erally tempered to a tough hardness, while 
diamond emery, having different 
work to perform, is made intensely hard. 
A grain of crushed steel examined under 
a magnifying glass, exhibits a series of 
sharp points and cutting angles. In the 
abrasive process, as fast as one point is 
worn down another is presented, while, 
should a grain break, it presents on the 
fractured face a multitude of new cutting 
points. When a grain breaks while in use, 
it simply becomes two grains. In this re- 
spect a grain of crushed steel is unlike all 
other abrasives, the life being phenomenal; 
and the grain or grains must be worn away 
to an infinitesimal atom before losing their 
cutting power. All other abrasives break 
down to a powder, and in a very short time 
become inert and useless. 

Crushed steel ard steel emery are now 


steel 


used in the sawing, rubbing and polishing 
of stone, marble, granite, onyx, etc,. in lens 
grinding, glass beveling, brick grinding. 
and by lithographers, engineers and plate 
glass manufacturers. If a bond could be 
found, so that these steel abrasives could 
be placed on the market in the form of a 
wheel or brick, the length of the above 
list would be much extended. 

Lack of acquaintance with diamond steel 
emery may lead the workman to believe 
that it has ceased to cut long before its 
power is exhausted. This is due to the 
absence of the peculiar grating sound pro 
duced in the usual grinding operation. 
This is caused by the minute particles of 
the abraded metal, which thicken the oil 
and so prevent the diamond steel emery 
doing its work promptly. The addition of a 
little oil permits the grains of steel to again 
move freely and new life has been given to 
it. In ordinary grinding, and on flat sur- 
faces, diamond steel emery is used in pre- 
cisely the same manner as ordinary emery, 
but special care must be exercised in its 
use on account of the grains of steel emery 
being so much smaller than the abrasive 
heretofore used for the same purpose. Oil 
must be applied sparingly to prevent the 
steel emery being drawn out and floated 
On curved surfaces or where there 
is a double seat, one above the other, it 
frequently happens that a lateral “dishing” 
or swinging movement cannot be given 
Where such surfaces are to be ground, 
the work should be frequently lifted, so as 


away. 


to prevent grooving. 

Some years ago the Pittsburg Crushed 
Steel Company demonstrated the remark- 
able efficiency of diamond crushed steel 
and steel emery by cutting two large mete- 
orites, furnished by Prof. Henry A. Ward, 
of Rochester, N. Y. The operation was 
watched by a number of scientific gentle- 
men, who expressed their surprise and 
astonishment at the remarkable speed at 
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which these meteorités were cut. To show 
the rapid progress made by this method 
it is only necessary to say that 13 inches 
have been cut in 57 hours in this hitherto 
practically invincible material. One of the 
meteorites weighed 320 pounds, and was 
sawed in a horizontal saw frame, using 
eight wrought-iron blades 4 inches wide 
by 3-16 inch thick and 8 feet long, and set 
about 2 inches apart. The second meteor- 
ite was cut with twelve blades under the 
same conditions, but considerably 
larger and weighed about 650 pounds. 

To manufacture diamond crushed steel 
and steel emery has required years of pa- 
tient toil in bringing about proper results, 
and the machinery employed in the manu- 
facture is the result of much labor and 
experiment. 


was 





Technical Publications. 
‘Hendricks’ Commercial Register of the 

United States,” for buyers and sellers. 

1,128 714x9-inch pages, cloth bound. $6. 

Samuel E. Hendricks Company, New 

York. 

This is the twelfth annual edition of 
Hendricks’ directory, and is devoted espe- 
cially to architectural, mechanical, engi- 
neering, contracting, electrical, railroad, 
iron, steel, mining, mill, quarrying and 
kindred trades. It contains some 350,000 
names, addresses and classifications, and 
covers pretty fully, from the raw material 
up, about everything connected with these 
Although no work of. this 
kind is perfect, and the best trade direc- 
tory it is possible to compile would be 
complete only on the date of publication, 
owing to the number of business changes 
of all kinds occurring daily, this book will 
be of considerable value to those who 
have occasion to consult works of this 
nature. One feature which will probably 
give it preference over the general run of 
trade directories is the grouping by States, 
in addition to the general classification, of 
concerns making and handling the most 
important materials and supplies vsed in 
connection with the industries mentioned. 


industries. 





A $100,000 fire at Gallion, Ohio, is be- 
lieved to have been caused by the spon- 
taneous ignition of oily waste. 





It is reported that a commission of in- 
quiry, to consist of about twenty-five mem- 
bers and headed by Alfred Moseley, will 
soon arrive here from England to study 
the relations between capital and labor 
here and the conditions of production. 
Men representing various trades and occu- 
pations will be represented upon the com- 
mission. 

The Board of Education of New York 
is doing an and highly com- 
mendable work in its courses of free pop- 
ular lectures which are maintained each 
winter, the present course being the best 
The lectures are eminent- 


excellent 


yet provided 
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ly practical and cover every department 
of desirable knowledge. The lecturers are 
well qualified to discours upon their sev- 
eral topics and liberal provision is made 
for illustrations and experiments. The 
list of lectures is far too voluminous for 
us to attempt to reproduce, but those in- 
terested will have no difficulty in obtaining 
all requisite information 





Personal. 

John E. Glass, who for two years past 
has represented in New York The Jron- 
monger, of London, is returning to Lon- 
don to bccome the publisher of that jour- 
nal, and the New York office will be dis- 
continued. 

Warren A. Waterman, 
general foreman of the Plunger Elevator 
Company Worcester, Mass., for the last 
ninetcen months, has been appointed gen- 
eral superintendent of the Standard Plun- 
ger Elevator Company, of Worcester, 
Mass., which is a new and independent 
company. 


who has been 





Obituary. 

Edwin R. Stilwell, of the Stilwell- 
Bierce and the Smith-Vaile companies, of 
Dayton, Ohio, died October 8, seventy-five 
years old. The Stilwell-Bierce firm was 
formed in 1868 for the 
steam pumps, and in 1876 the water tur- 
bine business was added. The employees 
of the allied concerns now number 1,500, 
who all attended the funeral 


manufacture of 





° ° 
Commercial Review. 
New York, October 20, 1902. 

In machinery circles, in this locality, 
great satisfaction was expressed with the 
results of the first annual convention of 
the National Machine Tool Builders’ As- 
sociation, which was held last week in 
Cleveland, and which attended by 
members or representatives of many of 
the leading machine-tool building con 
cerns of the country. 

Those who attended the convention were 
pleased with the gratifying reports given 
in connection with the recent advances in 
machine tools, all of which were to the 
effect that these were being well main- 
tained. 

The trade here was pleased with the 
action of the convention in taking up the 
question of uniformity in price of ma- 
chines of slightly different sizes made by 
different manufacturers, quotations of 
which have little too variable in 
the past to insure a healthy condition of 
trade. 
committee appointed to consider the mat- 


was 


been a 
The hope was expressed that the 


ter would be able to adjust it to the satis- 
faction of all concerned. In like manner 
commendation was heard for the proposi- 


tion to bring the prices of attachments and 


fittings to machine tools in closer relation 
The 
only other matter of a strictly commercial 


to the price of the tools themselves 
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character considered by the convention was 
in the adoption of a resolution, pledging 
the of the make 
all sales in the future on the basis of thirty 
days, net, and discontinuing the practice 
of making further shipments ‘‘on consign- 


members association to 


ments,’” matters which business conditions 
make desirable. 
Halsey, of the 


deleterious 


The paper read by F. A 
AMERICAN MACHINIST, on the 
effects the 
bill providing for the adoption of the met- 
ric system would have on the machine-tool 


passage by Congress of the 


industry of the country was the medium 
of an interesting discussion, which culmi- 
nated in the convention placing itself on 
record against the passage of the bill in 
strong resolutions giving potent reasons 
why it should not be enacted into law 
Altogether the proceedings of the con- 
vention afforded proof, if proof were need- 
ed that the organization of the National 
Machine Tool Builders’ Association has 
supplied a long-felt want in the machinery 
tool industry, and that the latter 
eventually find in the association an agen 
cy capable of doing more for its protec- 
than any has 


will 


tion and extension which 
thus far made its appearance 
Importers of steel billets have come in 
conflict with the government authorities in 
relation to the proper method of assessing 
the duty on steel billets purchased abroad, 
and which has already brought business in 
that 
The difficulty has its ineeption in ar 
order which A. Milne & Co., of No. 1 


Broadway, this city, placed in Germany 


direction to a standstill. 


last June for 1,000 tons of German steel 
billets, for which they paid about 77 marks 
per 1,000 kilos, the value at the maker’s 
works in Germany. 

Recently 300 tons of the order arrived 
in Philadelphia, and the customs authori- 
ties there assessed these on the basis of 
about 97 marks per 1,000 kilos. This iu- 
crease enabled the authorities to assess the 
billets on the basis of $8.96 per gross ton, 
instead of $6.72 per gross ton, as would 
have been the case if the price on the 
invoice had been taken as a basis. 

The customs authorities justified their 
arbitrary action by declaring that the law 
made it incumbent on them to assess the 
billets on the price they were commanding 
on their arrival in this country, and that 
their advices were that at the time the 300 
tons of billets reached Philadelphia they 
were selling at 97 marks per 1,000 kilos in 
Germany, hence their action 

Milne & Co. paid the increased duty 
under protest, and during the past week 
a hearing was given in the matter before 
United States General Appraiser Jewell in 
At this meeting many importers 
The importers 


this city. 
of steel were represented, 
called attention to the fact that there were 


two prices for steel billets in Germany 
One was that which a pool had established 
ton 


The 


other price was 65 marks per ton, the 


and which was now 95 marks per 


This was for domestic trade alone 


present price, and which was intended for 
foreign trade alone They contended, 
therefore, that if they could show—and 
they expressed their willingness to produce 
their books, if ne« ssary that they were 
buying billets in Germany at 65 marks pet 


being unjustly treated 


gross ton, they were 

in being forced to pay duty on the basis 
of o7 marks per gross ton. The Appraiser 
reserved his decision, From a_ reliable 
source the writer learns that the Appratser 
will rule adversely to the importers, who 
will be entitled in this case to appeal to 
the Board of General Appraisers, whose 
action is final. Shou'd they be beaten te 


fore both tribunals, the importers will take 
the matter to the United States Supreme 


Court. Several of the importers have al- 
ready engaged counsel as a precaution in 
the event of such drastic action being 
necessary 

Che matter is of the greatest importance 
to every manufacturer in the country who 
does not produce his own steel, At the 
present time every concern in America 
producing steel is using all of its output 
in the conduct of its own business, thus 


making it compulsory for outsiders to pur 
chase their supplies At the pres 
we learn, and on the most reliable 


abroad 


ent time, 


authority, that order for steel billets 
abroad aggregate at least 50,000 tons 
Reports from Cincinnati tell of increas 


busine being done by machine-tool 
builders. As a result, many of them have 


becn forced to enlarge their producing ca 


ing 


pacity, either by additions to their shops, 


or by placing new machinery in them 
The Lodge & Shipley Machine Tool Com 
pany has made a good-sized addition to 
its plant, and the Cincinnati Planer Com- 
pany has recently made purchases of ma 
chine tools for its own use. The Bickford 
Drill & Tool the Cincinnati 
Milline Machine Company, the Bradford 
Machine Tool Schumacher & 
Bc ye, the Cine:nnati Machine Tool Com- 
American Tool Works Company 
and the Mueller Machine Tool Company 
are doing an exceptionally good business 
tact, 


in this machine-tool emporium of the West 


Company, 
Company, 


pany, the 


at present. In there isn’t a concern 

that does not give the same assurance 
The probabilities are that the 

Electric Company will award the contracts 


General 


$70,000 worth of tools it intends 
at Schenectady, N, 


for the 
installing in its works 
Y., during the 
reliable source we 
Sharpe 
share in the 


$25,000, and the Niles 


From a 
Brown & 
Company will 
to the extent of about 
sSement-Pond Com 

The balance of 
small tools, 


coming week 
learn that the 
Manufacturing 
order 
$18,000 


pany for about 


1 1 


the order, mostly for will be 
among many bidders 
Tool Com 


anticipations in regard 


distributed 

The Philadelphia Pneumatic 
pany tate that if 
for the month 


mess 


of September were fully realized, the sales 


for that month having amounted to 20 
per cent. more than any previous month 
During the current month the monthly 





record for foreign shipments has already 
been broken, large orders having been re- 
ceived from Germany, 
France, Italy and Denmark. Mr. Chas. 
G. Eckstein, the German representative of 


Great sritain, 


the company, arrived in New York on the 
i7th inst., and will probably remain some 
weeks in this 

The General Electric Company, through 
South Africa, 
contract for the 
installed in 


country. 
its representative in has 
the elec- 
equipment to be the 
shops of the Natal Government 
Durban, Africa. 
from 15 


been awarded 
trical 
machine 


Railways, at It provides 


for 
power down; six dynamos of 300 indicated 


119 motors, varying horse- 


horse-power each; three electric cranes, six 
electric capstans, etc 
The We 


turing Company has 
from the Goodall Worsted Company, of 


Electric & Manufac 


order 


stinghouse 


received an 


Sanford, Maine, for a 4o0o0-kilowatt two 


phase alternating-current generator which 


il] ] 


will be belted to an 800 herse-power Brown 


engin Phe generator will furnish power 


to all departments of the plant by means 


of Westinghouse induction motors, and 
will also provide current through trans 
formers for lighting at 104 volts 
CHICAGO MACHINERY MARKE1 
Western representatives of boiler and 
engine builders are looking for an indefinite 


continuation of excellent trade, or, as they 


metimes express it, through the whole 


f 1903. These affirmations of faith come 


n response to the query whether trade 1s 


1 


not now falling off somewhat. From some 


ources of information that is the report, 


ut generally the trade is not inclined to 


take that view of the situation, The fact 
is pointed out that inquiries are as numer- 
ous as ever and that the shops of the 
boiler and engine makers are as well filled 
with work as they have been for some 
time. But the inquiries are not just now 
blossoming into orders with the dispatch 


that has been the wont heretofore. There 
will perhaps be a more general installation 
of power this winter than commonly dur 
ing the severely cold season. Special rea 


sons are leading to that course. One is 
the 
the summer and the tendency for prices 


the dull 
Another is that in 


scarcity of building material during 


to slightly relax during period 
of construction work. 
some parts of the West labor will be pro- 
better the 


This is accentuating the 


curable on terms for months 


now approaching. 
tendency for an order to go to that seller 


of power who can make the most. satis 


factory deliveries Hlence those makers 


who are the better able to respond to this 
condition are doing the greater business. 


For regular fall installation of power, in 


cluding municipal and lighting plants, 
the buying was somewhat earlier than 
usual, and that element of trade is 
now practically at an end. Most. of 
the current inquiries come from. old 


Of all 


the inquiries received during this month, 


and established manufacturers 


but two 


by a large maker of boilers, all 


AMERICAN MACHINIST 


w re from prospective buyers, who already 
have plants in operation. Few large and 
important contracts for power have been 
closed during the past month. 
Makers of gas and gasoline engines 
booked many months ahead, and most of 
The 
most notable area of development for the 


are 
them are getting into larger units. 


larger engines is of course in the gas belts, 
where fuel is abundant and cheap. Repre- 
sentatives of this class of power claim, 
however, an economical operation, with 
gas at a dollar or more per thousand feet. 
The tide has turned distinctly from the 
gasoline to the gas engine, for the reason 
that ‘he fuel 
automobi'es have so grown that the price 


requirements of gasoline 
of gasoline has advanced disproportionate 
ly in relation to the cost of gas. A present 
fertile field for development is in the pro 
duction of producer gas and some very 
that de- 


cheap and satisfactory fuels of 


scription are said to be appearing on the 
\t the same time ¢ 


opment of the gas engine is towards an 


market i line of devel 


adaptability for the use of this cheap arti 


ficial gas fuel 





Quotations. 
New York, Monday, October 20. 

New York prices for Northern and 
Southern irons, largely nominal, are as 
follows: 

Northern: 
No. 1 X ; ...-$23 50 (a$25 00 
INO: D Bicsscctivesvxcs vse SE FS4D 23 
No, 2 plain... ..... .. 22 75 @ 22 50 

Southern: 
No, «t Foundry.... 22 00 @ 23 00 
No. 2 Foundry.........« 28 75 @ 22 $0 
No, 3 Foundry.......... 2% 25 @ 22 95 
No, 4 Foundry.......... 20 25 @ 21 25 

Bar Iron—Base sizes—Refined brands, 


mill price on dock, 1.93¢c. upward in car- 


load lots. Smaller quantities from store, 
2.15 (@ 2.20C 

Tool Steel—Base sizes—Good standard 
quality, 7c.; extra grades, 1oc. and up- 
ward 

Machinery Steel — Base’ sizes — From 
store, 2.10 @ 2.25c. 

Cold Rolled Steel Shafting—z2.90c. from 
store for base sizes. 

Copper—Lake Superior ingot, 1134 @ 


12c.; electrolytic and casting, 1154 @ 117¢¢, 


Pig Tin—In 5- and 10-ton lots, f. o. b. 
New York, 2734 @ 28c. 

Pig Lead—4.10 @ 4.12"%4c., in £o-ton 
lots. 


Spelter—53g @ 5c. 
Antimony—Cookson’s, 
and U. S., 744 @ 7c. 
Lard Oil 
cording to 


Hallett’s 


glee 
Prime City, 80 @ 82c., ac- 
and ranging 
from one barrel up to large lots. 


New Catalogs. 


Engine Company, Montreal, 

The “Sleeper” engine. Paper folder. 
Wm. B. Merrill & Co., Boston, Mass. ‘Tripp” 

metallic packing. 7',x9, pp. 16, paper. 


brand quantity 





Que. 


Sleeper 


Chicago Pneumatic Tool Company, Chicago, 
Ill. Pneumatic hoists. 6x9, pp. 12, paper. 
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Nernst Lamp Company, Pittsburg, Pa. 
“Nernst” electric lamps. 314x6, pp. 28, pa- 
per. 


Wire Company, Pitts- 
drill and steel 


littsburg Tool Steel 
burg, Pa. Price list of 
wire. 


rods 


Narragansett Machine Company, Providence, 
R. I. Lockers and wardrobes. 5x7, pp. 31, 
paper. 
Rockford, Ill. 


51ox8, pp. “> 


National 
and 
paper. 


Engine Company, 


Gas gasoline engines. 
Philadelphia, 
6x9, pp. 23, 


Baldwin Locomotive Works, 
Pa. “Oil Burning Locomotives.” 
paper. 

Mo. 
6x9, 


Works, 
dynamos 


Jefferson City, 
and motors. 


Star 
Direct 
pp. 6, paper. 


Dynamo 
current 


The Derry-Collard Company, 256 Broadway, 


New York. Circular descriptive of their plan 
of selling books. 

The Jeffrey Manufacturing Company, Co- 
lumbus, Ohio. “Jeffrey"’ water elevators. 44x 
8, pp. 12, paper. 

Knecht Bros. Company, Cincinnati, Ohio. 
The Knecht friction sensitive drill press, 
31.x6, pp. 12, paper. 

Garvin Machine Company, Spring and 


Varick streets, New York List No. 26 of new 
and second-hand tools. 

¢. C. Wormer Macuinery Company, De- 
troit, Mich. Power-transmitting appliances. 


5144x714, pp. 52, paper. 
Dattle 
pumps. 


Company, 
feed 


American Steam Pump 
Mich. “Marsh” boiler 
614x7l4, pp. 28, paper 
Patent Tool 
Paper folder 


Creek, 


Shel- 


Holder 


showing ©. K. 


O. K. Company, 
ton, Conn. 


holder and sets of tools. 


tool- 


Standard Blue Flame Oil-Gas Company, Chi- 
eago, Ill. Wickless blue flame oil gas equip- 
ment. 51x74, pp. 40, paper. 

Mich. 


volume 


Detroit, 
and 


American Blower Company, 
Mm. “A Bt” 
7x8%, pp. 42, 


Catalog pressure 


blowers. paper. 
soston, 


Grind- 


American Roller Bearing Company, 
“American Roller 
6x6, pp. 14, 


Bearings vs 
paper. 

Company, 157 
Gas furnaces for all 


Mass. 
ing Machines.” 
J. M. Westmacott 
Providence, R. I. 
5144x8%, bound 


Orange 
street, 


purposes. circulars. 


The Locke Electric Rock Drill Company, 
11-13 William street, New York. The Locke 
electric rock drill. 6x9, pp. 6, paper. 

The Consolidated Schools, 154-158 Fifth 


General catalog, contain- 
6x9, pp. 31, paper. 


avenue, New York. 
ing outline of courses. 
Carlton Manufacturing Company, 76 Frank- 
lin street, New York. “New Idea” calculator, 
for computing wages. 3x54, pp. 10, paper. 


Morse Chain Company, Trumansburg, N. Y. 


“Silent Running High Speed Chains for 
lower Transmission.”” 6x9, pp. 19, paper. 
Schumacher & Boye, Cincinnati, Ohio. En- 


gine lathes. Special circular, descriptive of 
36-inch and 42-inch lathes. 6x9, pp. 11, 
paper. 


Garvin Machine Company, Spring and Var- 


ick streets, New York. “Special Machinery 
and Index,’ catalog No. 14. 6x9, pp. 20, 
paper. 

Cc. W. Hunt Company, New York. Catalog 
No. 029, “The Hunt Cable Railway for Hand- 
ling Coal and Merchandise.” 7x9, pp. 20, 
paper. 


Garvin Machine Company, New York. Cata- 


log No. 3. Vertical milling machines, profil- 
ers and duplex milling machines. 6x, pp. 
23, paper. 

The Lagonda Manufacturing Company, 
Springfield, Ohio. ‘‘Weinland’’ turbine tube 
cleaners for water tube boilers. 5x74, pp. 


16, paper. 
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Laidlaw-Dunn-Gordon 
mati, Ohio. “Deep Well 


Company, Cincin 
Pumping Machinery 


and Well Supplies.” 5%:x8, pp. 31, paper. 
Also Bulletin No. 503, “Cincinnati Two-Stage 
Straight-Line Air Compressors.” 


Tool Com- 
A large line 
gap lathes, 
illustrated 


The R. K. Le Blond Machine 
pany, Cincinnati, Ohio. Lathes. 
of engine lathes, turret lathes, 
etc., with parts and attachments, 
and described. 6x9, pp. 67, paper. 
Locomotive Works, Vhiladelphia, 
Electric & Manufacturing 
“Electric 
Profusely 


Baldwin 
and Westinghouse 
Company, Pittsburg. Locomotives 
for Surface Haulage.” illustrated. 
6x9, pp. 77, decorated pebbled paper cover. 


Harvey Machine Company, Balti 
Open side and extension planers, 
from 33 in. up: 


illustrations showing this type of planers in 


Detrick & 
more, Md 


containing also a number of 


operation. 6x9, pp. 35, embossed paper cover 

Tullock Electric Company, Cincinnati, Ohio 
Bullock “N” type motors; bulletin No. 1002 
Marine lighting and power sets; bulletin No. 
1003. Lirect current multipolar motors; No 
1012. Direct current multipolar generators, 
No. 1018 

The Tuckeye’ Boiler Skimmer Company, 
Cleveland, Ohio. “Boiler Scale and its Pre 
vention,” a description of the method of 
cleaning steam boilers with the Buckeye Auto 


matic Boiler Cleaner 614x9, pp. 12, printed 
in two colors ; paper 
Akron (Ohio) Electrical Manufacturing 


Equipment in Modern 
treatise by F. B 


Company “Electrical 
Machine Shop Practice.” <A 


Duncan. Reprint from the VDroceedings of 
the Engineers’ Society of Western Pennsyl- 
vania, May 1902. 6x, pp. 17 

Wyman & Gordon, Worcester, Mass “A 
Short Story of Sir William Siemans,” by 


Goddard. This is another of the 


booklets 
which 


Dwight 
on the lives of eminent 


the 


series of 


engineers above company issues 


from time to time in place of a catalog 
Bremer Machine Tool Company, Kalamazoo, 

Mich. black 

smiths’ foot-power 


Power punches and_= shears, 


punches and _— shears, 


presses, forging machines, foot-power ham 
mers, milling machines, trolley wheel ma 
chines. 6x9, pp. 30, decorated paper cover 


Canadian General Electric Company, Tor 


onto, Ont. Sockets and receptacles 5x8, pp 
35, paper. The above company also sends 
us a serviceable cloth binaer, such as it dis 
tributes among its patrons for holding the 
various bulletins, catalogs, ete., issued from 
time to time. 

Caleulagraph Company, %-11-13 Maiden 
Lane, New York. “The Calculagraph for 
Cost Keeping in Factories and for Other 
Purposes,” describing the various uses. to 
which the Caleculagraph can be put. 5x7, pp 
25, embossed paper cover Also price list of 


the Calculagraph 








The Gardner Governor Company, Quincy, 
Ill. Duplex pumping machinery, pump gover 
nors and balanced lever valves. 7x9, pp. 47, 
paper. Air compressors, air hoists, speed and 
pressure regulators and air governors. 7x, 
pp. 32, paper. Governors, angle and globe 
valves, exhaust heads. 7x9, pp. 31, paper 

Rethlehem Steel Company, South Bethle 
hem, Pa. Rooklet showing some of the pro 
ducts of the above company, and gotten out 
as a souvenir in connection with the twenty 


Street 
Mich., 


first annual convention of the American 
Railway Association, held at Detroit, 


Oct. 8, 9 and 10, 1902. 44x65, pp. 16, pa 
per. 
Cincinnati Shaper Company, Cincinnati, 





Ohio. Catalog “A.” Showing line of pillar 


and traverse shapers, attachments and parts 
full 


shapers, 


and 
electric 


back-geared 
drive 


single 


line of 
rack 


covering 


crank shapers 
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tilting and revolving tables, traverse shapers 


with one and two heads, ete.; profusely illus 
trated by half-tones. 6x, pp. 47, paper 
Chicago Pneumatic Tool Company, Chi- 


Ill. 
the line of air compressors made by 


Air compressors Lesides covering 


cago, 


this com 


pany for use in connection with pneumatic 
tools and for other purposes, the book con 
tains much valuable data on the subject of 
installations of compressed air plants and 
use of pneumatic tools. 6x9, pp. 71, paper 


Machine 


‘leveland 


Automatic 
Ohio 


Cleveland 
Cleveland, 


Company, 


Automatic 


chucking, worm milling and screw machines, 
with attachments for forming and threading 
multiple parts from rods, bars, castings and 


’rinted in two colors; half-tone 


the 


forgings. 


illustrations showing various machines 


and examples of the turn out. 6x9, 
paper 

Wayne E Works, 
Direct current belted 
No. 1025 Enclosed 
circuit are lamps; No 
110-volt are 
belted 
generators ; No 
No. 1054 


Instruments Instruct 


work they 
pp. 79, 

Fort lectric Fort 
Ind 
letin 


Wayne, 


generat bul 


ors: 
direct current power 
direct 


Direct 


1028S Iinclosed 
No 
No 


Done 


current 1a20 


amps 





current motors Singie 


Standard small 


Wood” m 
No. SOL, 445% 


phase 


motor panels asuring 


} 
book 


bon 
Glo, pp ‘>. 
The 


town, 


papel 
Nice 


silent 


Link-Belt 
Philadelphia, la 


the 


Engineering Company, 
The Renold 


chain gear, showing adaptability of this 


chain for machine tool gearing, driving pur 


poses, ete. Illustrated by cuts from photo 
graphs of chains and sprocket wheels in 
' . “69 


actual service. S1.x6, pp. 32, 
No. 1001, “The Renold 
Connection 


paper. Bulletin 


Silent Chain Gear in 
Motors,’ 


with Eleetric showing 


various applications 


Crane Company, Chicago, III Complete 


pocket catalog of steam fittings, including 


valves and fittings for hig 


valves, bri: 


extreme 1 pressure, 


iron gate iss globe valves, et« for 


medium pressure; iron Valves and 


gate 


flanged fittings for low pressure, and hy 


drauliec pressure valves and fittings: cover 


ing, also, steam and gas fitters’ tools, engi 


goods, wrought 


hose 


164, cloth 


neers’ supplies, 
ixhle, pp 

The Goulds 
Falls, N.Y 


line of 


pipe, ete 


Sen 
full 


com 


Manufacturing Company, 


the 


catalog covers 


the 


eca This 


power made by above 
including 
and double acting triplex piston 
pulp 
and paper mill pumps, rotary fire pumps, cen 
trifugal 


pumps, 


pumps 


pany, single-acting triplex plunger 


pumps, single 


pumps for ail purposes, mine pumps, 


pumps, air compressor and vacuum 


working heads for well cylin 


de p 
ders, well cylinders, pump driving connections 


electric pumps and connections, ete., et Pro 
fusely illustrated by half-tones. 7x8, pp. 160, 
embossed paper covet 
Manufacturers. 
The Birmingham (Ala.) Ice Factory Com 


pany will build a plant. 
J. P. Ridge, of Woodsfield, O., has decided 
to manufacture oil t Marietta. 


well tanks ¢ 


A stone-crushing plant is to be erected at 


St. Paul, Minn., for the James Forrestal Com 
pany. 
The I. Stephenson Company Wells, Mich.. 


is building a large flooring manufacturing 
plant 

It is reported that the National Pulp &«& 
Vaper Company will establish a plant in 
Waterloo, Ia. 

The Treat Manufacturing Company, Han 
nibal, Mo., will build an addition to its car 
wheel foundry 

It is understood that J. D. Bassett, of Bas 
sett, Henry County, Va., and others will erect 


a furniture factory 
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The Symons Iron Foundry is being built at 


Centralia, Wash It will be equipped to do 











all kinds of mill repairing 
A new four-story factory is being built for 
Platt Brothers & Co., manufacturers of metal 
buttons, ete Waterbury, Conn 
The Hamilton (QOnt.) Model Works find it 
necessary to enlarge their plant, owing to the 
demand for their marine engines 
Al factory is to be constructed in Jer 
sey ¢ N. J., by th American T¥pe Foun 
ders Company, of New .ork cily 
The contract has been awarded for a three 
story building, 409x100 feet, for the Rochester 
Clay Pot Company, Rochest l’a 
rhe Vulean Steel Company has purchased 
four acres at Aliquippa, La and has at 
I I n addition plat 
W Hi. Frost has decided » enlarg the 
Smith's 1 s ) Ma je Llron Works 
by the addition of a lilding, GUXZSO feet 
I} Wo. FL & 1 Barn Compat manu 
1 i W ad-w Kil ichin 
ery, Rock ss neg an addition 
the M M ‘ pa 1’ 
urgh, la is | liwoa L nd 
for addition i 1D it We llom id 
Phe Standard R Bearing ( ny 
Vhiladely I il ! 
new i borty 1 and Gil d avenue 
The Field I + ( pans fd k 
port, N. prayel nd 
ers ne pay it | tira The 
rhe 1 Ing i ( iny, manufa er 
f« ks, | l, Con isked for a p 
n » 1 da new y buildit 2LOK40 
et 
Wi stand is pro] 11 en 
ing Lyrae \ ! plant of h Ala 
win I ind Cement ¢ pany, DD | 
Ala 
rhe BR Island I Iron Worl manu 
facturing i thing hi WW h 
rake shot wi al yp SOX OO 
feet 
Kraus & ¢ l Fr a., have pur 
chased | perties in I Md., and con 
emplate | ding ws ” manufacturing 
plan 
Additions and alterations, including a boiler 
house, are to be mad the plant of James 
Pollock & Son, carpet manufacturers, Phila 
delphia 
Scheeler’s Sons Wit manufacturers, Buf 
falo, N. Y., have received a building permit to 
erect a four-story ick factory, which will 
cost $16,000 
We are informed by Herrick Bros, that the 
machine shop they are erecting is situated at 
Ltethel, Me instead Wi Bethel, as stated 
it page L465 
Che Automatic Electric Company, Chicago, 
111 innounces the removal of its business to 
its new building, mrner of Van Buren and 
Morgan streets 
Phe plant at Versailles, I’a., of the En 
austique Metal Inte r Company, Pittsburgh, 
is reported to have been destroyed by fire It 
is » be rebul 
rhe Board of 1 le of Oxford, Va., is me 
gotiating with the Mason Multiple Plate 
Washer Company to erect a manutacturing 
plant in that place 
It is reported tl Vincent Valve Com 
pany, In Sandusk ©., has under considera 
ion plans for an addition, 100x40 feet, to be 
used for a brass foundry 
It is stated at Detroit, Mich hat plans 
have been made for a manufacturing build 
ing, D6xZood feet, for ! Lansing W elbal 
row Company, of Lansing 
rhe firm of Maddock & Herschell, Prince 
ton, Ind., has purchased a lot adjoining their 
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machine shop with a view of erecting a new 
shop building in the spring. 

Cc. A. Stone, of Philadelphia, is establishing 
a machine and repair shop in Stroudsburg. 
’a. He proposes to manufacture lathe cen 
ter grinders and small machines. 

Ground has been broken at Canandaigua. 
N. Y., for power-house, car barn and shops of 
the Rochester & Eastern Railway. The power 
house equipment has been ordered. 

The contract has been awarded for building 
a polishing mill of the Granite Railway Com 


pany, Quincy, Mass. ‘The building will be 
157x54 feet. It will have six machines. 
Work is about beginning on the Carolina 


Steel Bridge Company's plant at Burlington, 
N. C. They will erect an office building in 
addition to three buildings already secured. 


Work has been started by the Weston Elec 
tric Instrument Company on the erection of 
an engine and boiler room extension to one 
of the buildings at its plant at Waverly Park, 
N. J. 

Orders have been received by local officials 
at Laramie, Wyo., to begin work on improve- 
ments in the Union Pacific shops, an approp- 
riation of $10,000 having been made for the 
purpose. 

The International Cement Company has 
purchased a site for a plant at Elizabeth, 
Pa. The general offices of the company will 
be in the Second National Bank Building, 
Pittsburgh. 

It is stated that the Elwood plant of the 
Anderson Foundry & Machine Works, of An 
derson, Ind., will be considerably enlarged 
next spring. The Anderson plant is to be al- 
most doubled. 


The bridge plant of the Indiana Bridge 
Company, Muncie, Ind., will be rebuilt and 
doubled in size during the coming year. se. 


tween $25,000 and $50,000 will be spent in 
improvements. 

Improvements to its plants on the Wiscon- 
sin River are contemplated for next year by 
the George A. Whiting Paper Company, Me- 
nasha, Wis. The improvements may include 
the building of a new pulp mill. 

The Deane Steam Pump Works, at Holyoke, 
Mass., of the International Steam Pump Com- 
pany, have just been enlarged by an addition 
to the foundry, and now an 80x100-foot ma- 
chine shop addition is being considered. 

E. L. Wright, of Hancock, Mieh., president 
of the Columbia Gold Mining Company, has 
been In Helena, Mont., to determine on the 
advisability of rebuilding the company’s 
burned plant at York, on a much larger scale 


The Town Council, Peterboro, Ont., is con 
sidering a proposition from the Skelton 
Manufacturing Company as to locating there 
for the manufacture of brass goods, shovels, 
spades, picks, scythes and other classes of 
gardeners’ and miners’ tools. 


The plant of the Union Furnace Manufac 


turing Company, Union Furnace, Pa., in 
which a fire occurred, is being rebuilt. The 
old shovel factory had a capacity of 100 


dozen shovels per week and the new one will 
have a capacity of 150 dozen. 

The Burrows Manufacturing Company, of 
Williamsport, Pa., has been purchased by a 
party of York capitalists, headed by Daniel 
F. Lafean. The company owns certain pat- 
ents for regulators used on steam _ boilers. 
Shops will be erected at York. 

8S. H. Bradley, of Olean, and G. B. Bullis, 
of the Buffalo, Attica & Arcade Railroad at 
Arcade, N. Y., representing a company who 
put down the well at Johnsonsburg, Wyoming 
County, are making preparations for the erec 
tion of a 300-barrels-a-day salt plant. 

The W. S. 
manufacturer 


Tyler Company, Cleveland, O., 
of wire cloth and ornamental! 
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increased its capital stock 
from $500,000 to $1,000,000, in order to 
carry out improvements. ‘The power plant 
and the number of looms will be increased. 

The Milwaukee plant of the Illinois Steel 
Company, a part of the United States Steel 
Corporation, will, it is said, together with 
the p!ants at Chicago and Joliet, be improved 
to the amount of several million dollars when 
certain financial arrangements’ are put 
through. 

The National Machinery Company, of Tiffin, 
Ohio, manufacturer of bolt, nut and wire nail 
machinery, has just purchased five acres of 
land adjoining its plant in anticipation of 
extensive improvements, which will soon be 
come necessary on account of its increasing 
domestic and foreign business. 


iron work, has 


It is announced from Sharon, Pa., that the 
Standard Engineering Company has been 
formed, with $300,000 capital, by some of 
the officials of the National Tube Company 
and United States Steel Corporation, and a 
plant will be erected at Ellwood City for 
structural and engineering work. 

It is stated from Marysville, Cal., that 
Joseph Finnell has been working to secure 
capital for the establishment of a beet sugar 
factory in that section, and the plant will 
shortly be built between Tehama and Corning. 
The Northern California Power Company will 
furnish electricity to run the machinery. 


It is reported that the Jones & Laughlin 
Steel Company, Pittsburgh, Pa., is consider- 
ing an issue of bonds for $10.000,000 to 
carry out large improvements and additions 
to the works. Within a year it is expected 
that the company will have a capacity for 
turning out 1,200,000 tons of steel annually. 

The Crescent Novelty Company, Chatta- 
nooga, Tenn., manufacturer of coal gas and 
acetylene light tips for burners, is establish- 
ing a plant near Orange Grove. The company 
is now located in the same building with the 
Ornamental Iron & Wire Company, which la- 
ter will treble its capacity and install machin- 
ery in the entire building. 

It is stated at Charlotte, N. C., that the 
Ware Shoals Manufacturing Company, which 
was recently organized to build a $500,000 
cotton mill at Ware Shoals, on the Saluda 
River, in South Carolina, has begun the work 
of development. Also that R. S. Hill is at the 
head of a company that will build a 25,000 
spindle mill at Anderson, 8S. C., at a cost of 
$600,000. 

If certain requirements are met there will 
be established in Decatur, Ill, the Decatur 
Bridge Company, which will manufacture iron 
and steel and do construction work of that 
kind. The men who will own and operate the 
factory are W. M. Wood, George A. Caldwell, 
Edgar B. Tyler and Thomas L. Blackburn, all 
of Muncie, Ind., and all formerly connected 
with the Indiana Bridge Company. 

A steel casting company has been organ- 
ized at Colorado Springs, Colo., to build a 
plant. About $200,000 wiil be expended. The 
company is capitalized at $500,000. The in- 
corporators are John I. Franklin, C. F. 
Springer and James K. Vanatta, and these, 
together with F. J. Hobbs and John F. Sanger, 
compose the Board of Directors. Mr. Springer 
is a practical steel man. 

A tract of land just outside of Chattanooga, 
Tenn., at the base of Lookout Mountain, has 
been sold by the Leighton & Howard Steel 
Company, of St. Louis. It is said that the 
purchasers are representatives of the Ala- 
bama Steel & Wire Company, that a large 
furnace will be built at once, and that it is 
thought a steel mill will be built later. 
Joseph Schwab, of New York, brother of 
Charles M. Schwab, is interested in the deal, 
and according to one account the deed was 
made to him. 
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The annual meeting of the stockholders of 
the Sprague Electric Company was held Tues- 
day, October 14, 1902, at the office of the 
company in Watsessing, N. J. The following 
directors were elected for the ensuing year: 
Messrs. Allan C. Bakewell, D. C. Durland, 8. 
M. Hamill, J. R. Lovejoy, John Markle, J. R. 
McKee and E. G. Waters. At a meeting of 
the directors officers were elected as follows: 
President, Allan C. Bakewell; first vice-pres- 
ident, S. M. Hamill; second vice-president, D. 
C. Durland; secretary and treasurer, Harry 
R. Swartz. 

The Star Corundum Wheel Company, De- 
troit, Mich., whose corporate existence was 
recently dissolved by the sale of its property 
and franchises, has been succeeded by the 
“Star Corundum Wheel Company, Limited,” 
and the offices and factory have been removed 
to 224 Twenty-first street, where the floor 
space has been doubled and additional equip- 
ment installed. John R. Kempf, manager of 
the old company, will continue in a similar 
capacity in the new one. ‘The capital of the 
company has been increased, thereby en- 
abling it to carry a larger stock than hereto- 
fore. 








Miscellaneous Wants. 


Advertisements will be inserted under thie 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 7 

Gear Wheels, gear cutting. Grant; see p. 18. 

Punches & dies. Wal.M.Wks.,Waltham, Mass. 

Caliper cat. free. E.G. Smith, Columbia, Pa. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. Macu. 

Wanted—Improvements in grinding machin- 
ery. Audress Box 1435, Providence, R. I. 

Light and fine mach'y to order; models and 
elec. work speciality. E. O. Chase, Newark, N. J. 

Book, “Dies and Diemaking,” 100 6x9 
pages, $1, post paid; send for index. J. L. 
Lucas, Bridgeport, Conn. 

Exporters to Germany, desiring catalogs 
trans ated, will find it profitable to address 
rE. O. Reuleaux, Mech. Eng., Wilson, Pa. 

An experienced engineer will perfect, sim- 
plify or improve upon articles of manufacture. 
Address Box 129, AMERICAN MACHINIST. 

Sublet part of hurry contract to Industrial 

Co., Newark, N. J., or 608 Western ave., 
Lynn. Parts of machines and light mach’'y. 

Wanted—A first-class machinery molder for 
high-grade work in small foundry; $500 to 
$1,000 stock required. Address D., care A. M. 

For Sale—Iron foundry located within 40 
miles of Pittsburgh, V’a.; now running at 
full capacity and large trade to draw on. 
Box 104, AMERICAN MACHINIST. 

For Sale—Working drawings 
type steam engine, 1 to 40 II.-I., eight sizes ; 
first class in every particular; rare oppor- 
tunity. Box 134, AMEKICAN MACHINIST. 

Grinding beats filing; try us, on either 
hardened or soft work; capacity 7 in. diam- 
eter, 48 in. long and under. The Garvin Ma- 
chine Co., Spring and Varick sts., New York. 

Wanted—Light machine work and special 
machinery to build to order, special tools, 
dies and punches; a_ well-equipped water- 
power plant and first-class workmen. The 
Bantam Mfg. Co., Bantam, Conn. 

Wanted—aA large contract to build medium 
or light automatic machinery: we have the 
plant, the experience, the capital: cam cut- 
ting a specialty: we make the best adjust- 
able reamers. Ott. Mergenthaler Company, 
Baltimore, Md. 

For Sale—New foundry, completely equipped, 
60x380, on Erie Canal and Delaware & Hud- 
son Railroad, near Albany: also complete ma- 
chine shops and forging plant at Troy. Ad- 
d-ess Pneumatic Signal Company, Broad Ex- 
change, New York. 

Purchaser for small manufacturing plant in 
Madison, Wis.; lot, 100x180 feet; machine 
shop, 32x68, two story, with line shaft and 
gasoline power; foundry, 40x54, new modern 
equipment; good location; for sale cheap. 
Hart-Parr Co., Charles City, Iowa. 

Agency wanted for specialties, by estab- 
lished English firm calling on all classes of 
tool dealers; grinding or polishing materials 
preferred; American’ references; principal 
will be in New York in October. Address 
Box 99, AMERICAN MACHINIST. 


stationary 
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manufacturer of standard 
extensive use and bearing 
excelient reputation, wants man acquainted 
with New York machine tool trade; prefer- 
ably (not necessarily) one now established 
and having storeroom; opportunity to repre- 


A Middle West 
machine tool in 


sent other good makes; communication con- 
fidential. Address Box 96, AMER. MACH. 
Young man, first-class mechanical and 
executive ability, good general, ail-around 
machinist, first-class draftsman, familiar 
with up-to-date foundry practice, wishes to 


hear of an opportunity where he could invest a 
few thousand dollars; jobbing shop preferred ; 
would not object to any part of the West, so 
long as the enterprise is in a locality where 
business can be secured. tox 94, AM. 


Wants. 


Situation and Help Advertisements only in- 
serted under this head. Rate 25 cents a line 
for each insertion. About sir words make a 
line. No advertisements under two lines ac- 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. Applicants 
may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned. If not forwarded they will be de- 


stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres- 
pondents. 
. . 
Situations Wanted. 
Mechanical draftsman desires position. Box 
25, AMERICAN MACHINIST. 
Machine designer, etc., wants position. Ad- 
dress Box 63, AMERICAN MACHINIST. 
Experienced mechanical draftsman desires 
position. Box 92, AMERICAN MACHINIST. 


Experienced mechanical draftsman wishes 
to change position. Box 140, Am. MaAcu. 

Draftsman with experience wishes position ; 
electrical line preferred. Box 135, Am. 

Mechanical draftsman, graduate, 3 years’ 
experience, wants position. Box 138, Am. M. 

Foreman patternmaker desires change; ex 
perience: executive ability; references. Box 
23, AMERICAN MACHINIST. 

Experienced pattern foreman on medium 
heavy machine tools desires position. Box 
124, AMERICAN MACHINIST. 

Mechanical engineer and draftsman, age 22, 
technically graduated in Norway, wants posi- 
tion. Box 128, AMERICAN MACHINIST. 

Draftsman, Swede, lately landed, 6 years’ 
experience in machine shop and drawing 
room, wishes position. Box 137, Am. MAcnH. 

Experienced mechanical draftsman, gradu- 
ated abroad, wants position; engine works 
preferred. Box 141, AMERICAN MACHINIST. 

First-class general toolmaker and designer 
(33), on small interchangeable work, wishes 
a change, in or around New York. Box 130, 
AMERICAN MACHINIST. 


Technical graduate, Swede, with 6 years’ 
shop and draftsman's experience, principally 
in steam fittings, desires position. H. B., 231 
Union street, Brooklyn. 


Position wanted as foreman of machine 
shop; experienced on tool machinery, experi- 
mental work: up-to-date methods: 24 years’ 
experience ; 38 years of age. Box 133, A. M. 


A young man, at present superintendent of 
shop engaged in the manufacture of inter- 
changeable machinery, wishes a change; par- 
ticulars on request. Box 142, AMer. MACH. 


Expert mechanical draftsman, of 35 years’ 
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tricity, desires position of responsibility, as 
draftsman. Box 126, AMER. MACHINIST. 

A position as general superintendent, by a 
thorough, up-to-date superintendent and M 
E.; 15 years’ experience; accustomed to en 


gines, air compressors, gas engines and steam 
pumps; knows every detail from the pig iron 
to the finished product. Address Box 151, 
AMERICAN MACHINIST. 

Mechanical engineer, 30, wants position as 
superintendent, master mechanic or chief 
draftsman; live man with 8 years’ practical 
experience, special and mill machinery, tools, 


jigs. etc.; at present C. D. with large manu 
facturing company; write and get my refer 
ences. Box 122, AMERICAN MACHINIST. 


Mechanical engineer, technical graduate and 
expert designer, desires change; 8 years’ ex 
perience ag M. E., chief draftsman and super 
intendent, in power plant insta:lation, power 
transmission, shop management and design of 


light, heavy and automatic machinery; best 
of references. Address Box 71, AM. MACH. 
Young mechanical engineer; technical edu 
cation; experience in shops, drawing room | 
and on the road; at present employed as 
editor of engineering magazine, but wishes | 


change; is a hustler and can get along with 
people ; references from past and present em 
ployers. Anyone desiring the services of such 
a man address Box 13, AMER. MACHINIST. 
Machine shop foreman, at present employed, 
desires to make a change; 12 years in present 
position handling from 70 to SO men on heavy 
and medium machine tool work; would like 
position with firm building large marine or 
water-works engines; capable of filling posi 
tion of general foreman or shop superinten 


dent; first-class references if required. Ad 
dress Box 127, AMERICAN MACHINIST. 
Mechanical engineer, graduate Mass. Inst 


of Technology, with shop and drafting-room 
experience in modern shop making inter 
changeable work, would like change in posi 
tion; has had experience in handling work 
and men under both piece-work and premium 
systems and in estimating on contract work : 
ean design jigs and lay out manufacturing 
processes: position as superintendent or as 
sistant superintendent preferred. Address 
tox 139, AMERICAN MACHINIST. 


Help Wanted, 


Your working drawings made 
M. E., Monadnock, Chicago. 
first-class electrical drafts 
men. Box 143, AMERICAN MACHINIST. 
Wanted—First-class vise and machine 
hands. Address, giving experience, etc., Kemp 
smith Manfg. Co., Milwaukee, Wis. 
Wanted—Non-union molders; good wages 
and steady employment. Address Ridgway 
Dynamo & Engine Company, Ridgway, Pa. 
Wanted—A draftsman thoroughly familiar 
and experienced in designing special jigs for 
heavy machinery. W. Co., care AM. MACH. 
Wanted—A good machinist in each machin 
ery center, to act as local agent in putting our 
tools on the market. Address Box 119, A. M 
Wanted—First-class machinists, in city 
near Philadelphia; steady work and good 
pay. The Reeves Engine Co., Trenton, N. J 
Machinists, send for free blueprint table of 
S. S. steam, gas and water pipe, giving tap 
Address Kk. E. Meyer, Allegheny, 


Machinists 
by G. M. Mayer, 


Wanted— Two 


U. 
ping sizes. 
Pa. 

Wanted—All kinds experienced 
draftsmen; send stamp to register; 
open. Cleveland Engineering Agency, Box 71, 
Station B, Cleveland, 0. 

Wanted —lositions for experienced men, 
and men for such positions. Address James 
Brady (late Brady Mfg. Co.), Room J, 20th 
Fioor, 220 Broadway, New York. 


engineers, | 
positions | 


153! 
Wanted—At once, two mechanical drafts 
men; those having had experience on hy 
draulic machinery, cranes, punches and 
shears preferred. Box 07, AMER. MACHINIST 
Wanted—First-class office man: one famil 
iar with hardware or machinery business pre 
ferred; give age, experience, references and 
salary expected in answering. Box 120, A.M 


Master mechanic wanted; thoroughly famil 
iar with mining and electrical machinery 
write fully, stating age, experience, names of 


former employers and salary expected Ad 
dress Box 51, AMERICAN MACHINIS' 
Superintendent wanted for foundry em 


ploying 100 molders; prefer one familiar with 
pump and gas engine work: good position for 
capable man; give references and experience 
in full. Address Box 112, AMER. Macu 

Wanted——-Four good machinists for work 
on weaving and general machinery; steady, 
light work: good wages; 50 miles from Chi- 
cago. Address promptly, with particulars, 
Western Cane Seating Co., Michigan City, 
Ind. 

We are constantly increasing the 
our work, and invite applications for post 
tions from first-class patternmakers, molders 
and machinists; we always have vacancies. 
Address The Westinghouse Machine Company, 


scope of 


East Pittsburg, Pa. 

Wanted—First-class patternmaker, also 
young man of mechanical ability who has 
served 1 or 2 years’ apprenticeship pattern- 
maker, who desires to complete’ learning 
trade under first-class Instruction. Great 
Western Mfg. Co., Leavenworth, Kansas 

Wanted—By a company engaged in manu- 


facturing railway 
draftsman, competent 
drawings for shop from general instrue 
tlons by engineer; steady position to good 
man. Address Box 118, AMER. MACHINIST. 
Machine shop foreman in manufactory of 
engines and threshing machinery, located In 
Indiana; must be experienced.acquainted with 
modern methods and able to handle men; in 
answering give references, experience and sal 
ary expected tox 107, AMER. MACHINIST. 
Wanted—LBy a manufacturing company in 
railway line located in the Middle West, em 
ploying 400 men, a thoroughly up-to-date 
foundry foreman who is progressive and cap 
able of getting out work at the lowest possible 


experienced 
working 


specialties, an 
to produce 


use 


cost. Address Box 117, AMER. MAcHUINIST. 

Wanted—Machinists, toolmakers, floor 
hands, bodymakers, painters, trimmers and 
blacksmiths; we have just moved into our 
new factory and will double our’ present 
force: good wages and 9 hours’ work. Address 


Fournier-Searchmont Automobile 
Trainer, Delaware County, Va. 


Engineering.—Wanted—An experienced and 
capable all-round office man familiar with 
steam, electrical and pump work; capable of 
assuming charge of the office side of same and 
possessing some ability as a salesman. Apply 
by letter, in confidence, stating qualifications, 
experience and salary expected, De Laval 
Steam Turbine Co., 74 Cortlandt st., New 
York City. 


Wanted 
ideas of manufacturing, 
employing from 50 to 
acquainted with latest shop practice and 
methods; good executive ability in getting 
out work and handling men: conversant with 
foundry management preferred; state age, 
experience, references and salary; position 
permanent to good man. Address Box 603, 
Guelph, Ont. 


Wanted 


Company, 


with up-to-date 
a machine shop 
men; must be 


Superintendent 
for 
100 


toolmakers, drafts 
men, do you want to increase your salary? 
They all say that Saunders’ enlarged edition 
“Hand Book Practical Mechanics” exactly fills 


Machinists, 


i 4 4 the bill for valuable shop kinks, rules, etc., 
experience, has lost position through failure Wanted—Lathe and planer hands for night | figured out by simple arithmetic and draw 
of company, and desires to become associated | work on heavy machine tool work; good! ings: also most complete reference tables in 
pose xpert men Been ig | wage Fh ae + =" | Soe pee See. Seer oS 7s Ma ex'stence. many taken from note books of 

experience. ddress Box 121, Am. M. | chine Tool Company, Plainfield, N. J. best mechanics in the country. Pocket size 
Draftsman and designer, yAing man, also Capable foreman, by machine tool com rice, post paid, only $1, cloth: $1 25 leather 
first-class experimental machinist and pat- | pany in Middle West; must lay out work on Agents wanted. Sook sells itself. Big money 
ternmaker, experienced on gas and oil engines | millers, lathes and gear cutters for 25 ap-| ©. Saunders, 216 Purchase st toston, 
and possessing a practical knowledge of elec- | prentices. Box 144, AMER. MACHINIST. Mass. 
. . 
Alphabetical Index to Advertisers. 

PAGE PAGE PAGE PAGB 
Abrasive Material Co........ 62|' American Gas Furnace Co... 15 Backus Water Motor Co 61 telmer Machine lool Co. 16 
Acme Machinery Co......... 18 American Pulley Co......... 82 | Baird & Co., Henry Carey 53) Beaman & Smith Co., The... 3 
Adams Co., The.........--- 58| American Tool Works Co.... 75 | oe ae oo = a Besly & Co., Chas. H tescortiga 
IBS os eee bites 69 6.4. 81 : . aw ’ 711 taker rothers....... + . fesly ¢ a Mas. a tae 
Akron Electrical Mfg. Co. 79 pee meg Bros. a . oid pe Raldwin, Davidson & Wight 68 ; 53 and 4th Cover 
Albro-Clem Elevator Co...... 54 | Atlantic Machine Screw Co... 62! Ral! Bearing Co...... ... 18! Bethlehem Fdry, & Mech. Co.. 79 
Allegheny Foundry Co...... 57 Atlas Foundry & Mach. Co... a4 Barker & Co., Wm..... ne setts Max hine { 0. . se eeee 5 
RE, We Un cenahensssees 61| Audel & Co., Theo.......... 60] Barnes & Co., W. F. & John.. 14) Bickford Drill & Tool Co 12 
Alteneder & Son, Theo...... 53 Aurora Tool Works.. DS | Barnett Co., G. & H. 4th Cover | Bilgram, Hugo setae 4 4 
American Fdry. & Mch. Co... 72° Automatic Machine Co 63 taush Machine Tool Co 6 =Billings & Spencer Co. .4th Cover 





un 
w 
to 


AMERICAN 


MACHINIST 





October 23, 1902. 











PAGE 
Binsse Machine Co....18 and Po 
Blaisdell & Co. Rae + ab leacelen 
Blanchard Mach. Co 18 and 66 
ke >) res re 76 
Loker & Co., Hermann...... a7 
Boston Gear Works......... D4 
NN) EE, es rie « @rgilig ace DS 
fowler & Co., deo. Fs scsi 7 
Bradford Machine Tool Co... 6 
Bremer Machine & Tool Co... 59 
Bridgeport Chain Co........ 65 
> SAA {th Cover 
Drown &. 00, Ms Thee ccic «sve 6 
Brown & Sharpe Mfg. Co.... 
ith Cover 
Brown Hoisting Mech. Co. . 
Buffalo Forge Co.. tth Cover 
Builders Iron Foundry. .3d Cover 
Bullard Machine Tool Co..... 16 
Ns ES Es ooh oc) eae owe aye) 
Caldwell & Son Co., Il. W. 62 
Carborundum Co., The...... a7 
mee wee As Ok. Es a ea aon Ss 
Carlin Mach, & Supply Co. S1 
Carpenter Tap & Die Co., J. M S 
a OR ge 70 
Chambersburg Ener. Co.. 61 
Champion Blower & Forge Co. 61 
Chattanooga Machinery Co. ot) 
Chicago Pueumatic Tool Co G7 
Chicago Raw Hide Co 2... 4 
Christensen Engineering Co... 66 
Cincinnati Mach. Tool Co i S| 
Cincinnati Milling Mach. (o.. i 
Cincinnati Planer Co... ‘ 133 
Clark Auto. Telephone Switch 
Board Co GO 
Clark, Jr. & Co., Jas.. alee, oe 
Clayton Air Compressor Wks. 63 
Cleveland Auto. Mach. Co 14 
Cleveland Crane & Car Co r¥- 
Cleveland Gear Works i ot 
Cleveland Pneumatic Tool Co. 66 
Cieveland Punch & Shear Wks. 
«Co ais re ee ee er 55 
Cleveland Twist Drill ‘Co ‘ 
tth Cover 
Cleveland Wire Spring Co... 61 
Clough, R. M ; er 52 
Cochrane-Bly Machine Wks. 7 
{foes Wrench Co. eee eT | 
Con Crates Bete. Co. «6 ce ccce Go 
Co'umbus Machine Co...... 61 
Consolidated Schools... 
Coan ©€o, Bee Bi. ok. ckcsas Oh 
Sy A a rere oo and 56 
Cregar Agency, J. W..... SO 
Cresson Co., Geo. V..cccces th 
Crocker-Wheeler Co.......... oo 
Crosby Stm. Gage & Valve Co. 15 
Curtis &@ Co. Mig. CO... 6.5%. 6S 
Curtis & Curtis Co., The 62 
Cushman Chuck Co......... 64 
Dallett & Co., Thomas I 6S 
Dawson Mehry. Co., J. H SO 
Delivouk & George........ Ss 
Berry-Cotlard Co. 66 kcecceean 71 
Detrick & Harvey M: chine Co. 11 
Detroit Mach. & Valve Co.... 79 
Diamond Drill & Machine Co. 52 
Abrasive Materials 
Abrasive Material Co., Phila., Pa 


Carborundum Co., Niagara Falls, 
N. ¥ 


Northampton Emery Wheel Co., 
Leeds, Mass. 
Norton Emery Wheel Co., 


ter, Mass. 


Arbor Press 


Barnes Co., 
ford, : 


W. F. & John, Rock- 
Ball Bearings 


See Rolier Bearings. 
Balls, Steel 
Federal Mfg. 


Co., Cleveland, O. 


Band Saws 


American Machinery Co., Grand 
Rapids, Mich. 

Barrels, Steel 

Cleveland Wire Spring Co., Cleve- 
land, O 

Bars, Boring 

Cleveland Twist Drill Co., Cleve- | 
land, O 

Underwood & Co., Hl. B., Phila- | 
delphia, Pa. 


Worces- | 





PAGI 
Dixon Crucible Co., Joseph... 57 
Dreses Machine Tool Co..... 74 
Eastern Machinery Co....... 15 
Eck Dynamo & Motor Works. 70 
Elmes Kngr. Works, Chas. I’. 60 
Klyria Engine Co........... 61 
I:rrington Auto. Tap & Die Co. 65 
i Sb: Sr eee 5Y 
vans Friction Cone Co..... 66 
Excelsior Needle Co......... 13 
ee 80 
Falkenau-Sinelair Mach. Co.. 59 
Faneuil Watch Tool Co...... 82 
Fawcus Machine Co......... 54 
2 BS Sea 63 
Pemenes Beem, DOsicicccaccus ae | 
Fellows Gear Shaper Co..... D4 
Iiather Planer Co., Mark 11 
Foos Gas Engine Co...... . Ca 
Franklin Portable Crane « 

EE, MURS 55-9) ace deat eidt winlee aie i2 
OE, ee eee Do 
rick Co... leicistae ia teak Gade 61 
Frothingham, N. I 7 
Gang Co... Wm. E 67 
Gardam & Son, Wm 76 
Garvin Machine Co., The i 
Gay & Ward..... ipa ipods abn ae 71 
Greneral Electric Co......... 60 
Greometrie Drill Co 4 
(fisholt Machine Co......... 55 
Gleason Tool Co. tth Cover 
Gobeille Pattern Works...... Oo 
Gorton Machine Co., Geo D4 
Gould & FE berhardt 1s 
Graham Mfg. Co...... G3 
Grant Gear Works... ...« cee. 1S 
Giri iy-Binisdell Co........<ces 6 

f Ge.. &.- A; ° 1S 
Graves Motor Co dinicte ae ees 
Greenwald Co., I. & E....... 54 
Ifammacher, Schlemmer & Co, 53 
Ilampden Corundum Wheel Co, 64 
Ilurrington, Son & Co., Ine., 

eae Sidi elerk ncalond ib 
Hendey Machine Co......... m1 
Hill, Clarke & Co. 13 and SI 
eueree @ wemes CO... ..<cvcvss 62 
a MS TMS 9 13 
Iloggson & Pettis Mfg. Co 65 
Spouses Bre. CO. 66s ccsvcws 65 
Hlorsburgh & Seott....4th Cover 
Hlorton & Son Co., E........ 64 
Houghton & Co., E. F....... 11 
on SO RS a Sane 72 
munt Co., Bobt...... re 
Ilurlbut-Rogers Machine Co 63 
Ingersoll Milling Mach. Co... 60 
Ingersoll-Sergeant Drill Co... 67 
International Steel & Mehry. 

Eins baa aliie s,s eared widlew ine ae 7 
Iroquois Machine Co........ DD 
Jacobson Machine Mfg. Co 65 
Jantz & Leist Electric Co 70 
Jeffrey Mfg. Co., The........ 81 
Jenkins Brothers hie hee & aie 56 


Bearing Metal 

Phosphor Lronze Smelting Co., 
Vhiladelphia, Va. | 

Belt Dressing 

Dixon Crucible Co., 
City, N. 

Houghton & co, & Fe 
phia, Pa. 

Belt Lacing Machines 

Diamond Drill & Mach. 
boro, Pa. 

Belting, Leather 

Shultz Belting Co., St. Louis, Mo. | 


Bending Machines, Hydraulic 

Rement, Miles & Co., New York. 

Watson-Stillman Co., New York. 

Bending Machines, Power 

Bethlehem Foundry & Mach. 
So. Bethlehem, Pa. 

National Mehry. Co., Tiffin, O 

Reade Mehry. Co., Cleveland, O 

Blocks and Tackles 

See Hoists, Hand. 


Jos., Jersey 


Philadel- 


Co., Birds- | 


Co., 


Blowers 
Am. Gas Furnace Co., N. Y. City. | 
Buffalo Forge Co., Buffalo, N. Y. | 
Champion Blower & Forge Co., 


I’a. 


Lancaster, 


PAGE 
| Jones & Lamson Machine Co. 18 
| Kelly Machine Co., R. A..... 8 
Kempemith a 63 
| Keuffel & Esser Co.......... 62 
Be eR Se 65 
Le Blond Machine Tool Co 
j Ts. Mibw'eikidiaelae eens 4th Cover | 
Be Te, Wek: Genk. ovies sees 6 


Biases Oe 


Link-Belt Engineering 5 
Tool Co. 4 
, 


| Lodge & Shipiey Men. 


ee eS ree Th) 
Long & Allstatter Co....... D2 
| Lunkenheimer Co., The...... rt 
McCabe, J. J...52, 79, 80 and 81 
Machinery Kxchange......... 71 
PE RUMI otc 2 care: la.ciw oo 0 72 
Marshall & Huschart Mach. Co. S81 
oo a ee eee 60 
oe a ES eee os 
a ee 61 
peeeeees Pare CO... ccccesces D4 
cS ee re ov 
meogerm TOel CO...k cccccccs 64 
Morse Twist Drill & Mach. Co. 17 
Morse, Williams & Co....... D4 
Mossberg & Granville Mfg. Co. 6S 
RE, RR re 62 
Mueller Mach. Tool Co...... lo 
Narragansett Machine Co. 71 
National Engine Co......... 61 
National Machinery Co...... 62 
New Era Iron Works........ 61 
New Hlaven Mfg. Co... chow ae 
New lrocess Raw Llide Co... 54 
Newton Mach. Tool Wks., Ine. 11 
Gear Works. gh fa ot 
Nicholson S43. WwW. i. 15 
Nicnolson File Co ....... <a 
Niles Tool Works Co....3 and S80 
SS a a re DS 
Northampton Emery Whee Io. lo 
Northern Electric Mfg. Co... 69 
Nortuern Eengimeering “Works. ia 
Norton Emery Wheel Co. . 63 
peace ©0., Be Wiicicccc sews DO 
Obermayer Co., The 8S. a7 
Oesterlein Machine Co....... 63 
Olds Motor Works........... 61 
Owen Machine Tool Co...... 6O 
Parker Co., Cia6@......<«0% 72 
Patriarche & Bell........... 57 

Patterson, Gottfried & Hunter 
Mi eee eee 17 
Pawling & Harnischfeger.... 72 
Pearson Machine Co......... DY 
Perkins Machine Co......... i6 
Phosphor Bronze Smelting Co. 57 
Poole & Son Co., Robt....... D4 
Potter & Johnston Mach. Co. 10 

Pratt & Whitney Co......... 
2, S2 and 3d Cover 


Chuck 
Tool 


Pratt 
Prentiss 


& Supply ¢ 


79 and SO 


MR Ms OR 66 oa cana nis bongo ose 66 

NNN: 0G. UNM k. bo eieele oc ok wie wien 17 

Articles Advertised 

Boilers 

Struthers, Wells & Co., Warren, 
Pa. 

Bolt and Nut Machinery 

Acme Mechry. Co., Cleveland, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

National Mchry. Co., Tiffin, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

a aaa h. & Tool Co., Cleve- 
land, 

Webster & Perks Tool Co., Spring- 
field, O. 
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Dallett & Co., Thos. H., Phila., Pa. 
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Fosdick Mach. Tool Co., Cincin- 
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McCabe, J. J., New York. 
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Niles Tool Works Co., New York. 
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Ohio. 
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Bulldozers 
National Mchry Co., Tiffin, O. 


Carborundum 

See Grinding Wheels. 

Car Link Machines 

National Machy. Co., Tiffin, O. 


Castings, Brass and Bronze 
Christensen Engineering Co., Mil- 


waukee, Wis. - 
Nolte Brass Co., Springfield, O. 
Phosphor Bronze Smelting Co., 


Philadelphia, Va. 


Castings, Die Molded 
Franklin Mfg. Co., Syracuse, N. Y. 


Castings, Iron 
Allegheny Fdry. Co., Warren, Pa. 


Castings, Motor 
Graves Motor Mfg. Co., St. 
Minn. 


Castings, Steel 

Christensen Engineering Co., Mil- 
wuukee, Wis. / : 

Uniform Steel Co., Newark, N. J. 


Paul, 


Centering “lachines 
Bement, Miles & Co., New York. 
Kempsmith Mfg. Co., Milwaukee, 


is. 
Niles Too! Works Co., New York. 
Pond Mach. ‘Toul Co., New York. 
Whiton Machine Co., D. E., New 

London (Conn 


Centers, Planer 

Fay & Scott, Dexter, Me. 

New Ilaven Mfg. Co., New Haven. 
Conn. 

Pratt & Whitney Co., 
Conn, 

Reed Co., F. E., Worcester, Mass. 


Hartford, 


Chains, Driving 

Boston Gear \, orks, Boston, Mass. 

Federal Mfg. Co., Cleveland, O. 

Bridgeport Chain Co., Bridgeport, 
Conn. 

Jeffrey Mfg. Co., The, Columbus, 
Ohio. 

Link Belt Engr. Co., Phila., Pa. 

Whitney Mfg. Co., Hartford, Ct. 


Chucking Machines 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cleveland Automatic Mach. 
Cleveland, O. 

Le Blond Mach. 
Cincinnati, O. 

Potter & Johnston 
l’awtucket, k. IL. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reed Co., F. E., Worcester, Mass. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 
Almond, T. R., Brooklyn, N. Y. 
Brown & Co., R. Il., New Haven, 
Conn. 
Cleveland Twist Drill Co., Cleve- 
land, ©. 
Co., 


Goodell-Pratt 

Mass. 

The EK. Horton & Sons Co., Wind- 
sor Locks, Conn. 

Morse Twist Jrill & Mch. 
New Redford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Standard Tool Co... Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Whitney Mfg. Co., Hartford, Ct. 

Whiten Mach. Co., D. E., New 
London, Conn. 


Chucks, Lathe 

Cushman Chuck Co., Hartford, Ct. 

Hoggson & l’ettis Mfg. Co., New 
Ilaven, Conn. 

The E. Horton & Son Co., Wind- 
sor Locks, Conn. 


Provi- 
Co., 
x. 


Tool Co., R. 


Mach. Co., 


Greenfield, 


Co., 


Pratt & Whitney Co., Hartford, 
Conn. 

Skinner Chuck Co., New Britain, 
Conn. 


Westcott Chuck Co., Oneida, N. Y. 


Whiton Mach. Co., D. E., New 
London, Conn. 

Chucks, Split 

Fanenil Watch Tool Co., Boston, 


Mass. 





Clutches, Friction 

Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 

Coil Clutch Mfg. Co., New York. 


Eastern Mchry Co., New Haven, 
Conn. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Jacobson Mach. Mfg. Co., War- 


ren, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Oesterlein Mach. Co., Cincin., O. 


Patterson, Gottfried & lLlunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Compressors, Air 

Blanchard Mach. Co., Boston, 
Mass. 

Chicago Pneumatic Tool Co., Chi- 
cago, 

Christensen Engineering Co., Mil- 
waukee, Wis. 

Clayton Air Compressor Works, 
New York. 

Curtis & Co. Mfg. Co.,, St. Louis, 


Mo. 
Gray-Blaisdell Co., Bradford, Pa. 


Ingersoll-Sergeant Drill Co., New 
York. 
Jacobson Mach. Mfg. Co., War- 


ren, Pa. 
Rand Drill Co., New York. 


Consulting Engineer 
Thompson, Hugh L., 


Conn. 


Waterbury, 


Coping Machines 
Long & Allstatter Co., Iamilton, 
Ohio. 


Correspondence Schools 
See Schools, Correspondence. 


Countershafts 

Builders’ Iron Fdry., Provi., R. I. 

Oesterlein Mach. Co., Cincin., O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reeves Pulley Co., Columbus, Ind. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Counting and Printing Wheels 
Franklin Mfg. Co., Syracuse, N. Y. 


Couplings, Shaft 

Caldwell & Son Co., H. 
eago, Ill 

Cresson Co., Geo. V., Philadel., Pa. 


W., Chi- 


Davis Mach. Co., W. P., Roches- 
ter, x. . 
Patterson, Gottfried & Hunter, 


Ltd., New .ork. 
Stuart, R. J., New Hamburg, N. Y. 


Cranes 
Brown Hoisting Mach. Co., N. Y. 
City 


Chicago Pneumatic Tool Co., Chi- 
cago, A 

Cleveland Crane & Car Co., Cleve- 
land, ©. 

Curtis & Co. Mfg. Co.,, St. Louis, 
MO. 

Franklin Portable Crane & Hoist 
Co., Franklin, Pa. 

Maris Bros., Uhiladelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & Llarnischfeger, Milwau- 
kee, Wis. 

Sellers & Co., Wm., Philadel, Pa. 

Whiting Foundry Equipment Co., 
Harvey, Il 

Crucibles 


Dixon Crucible 
City, N. J. 


Co., Jos., Jersey 


Cupolas, and Ladies, Foundry 

Northern Engr. Works, Detroit, 
Mich. 

Obermayer Co., S., Cincinnati, O. 

Whiting Foundry Equip. Co., Har- 
vey, Ill 


Cutters, Milling 

Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 

Cleveland Twist Drill Co., Clevye- 
land, ©. 

Gay & Ward, Athol, Mass. 

Ingersoll Milling Mach. Co., Rock- 


ford, Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford. Mass. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City. 


ae 4 
Standard Tool Co., Cleveland, O. 





Cutting off Nachines 

Bement, Miles « Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 1. 

Davis Mach. Co., W. P., 
ter, N. Y 

Franklin 

Hluribut-Rogers Mach. 
Sudbury, Mass. 

Newton Mach. Tool 
delphia, l’a. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 


Cutting off Tools 


Roches 


a 
Mach. Wks., Phila., Pa. 
Co., South 


Wks., Phila 


Armstrong Bros. Tool Co., Chi 
eago, Ill. 

Pratt & Whitney Co., Hartford, 
Conn, 


Dies, Sheet Metal 
Bliss Co., E. W., Brooklyn, N. Y. 
Delivouk & George, Chicago, Ill 


Dies, Threading, Opening 

Errington, F. A., New York. 

Geometric Drill Co., New Haven, 
Conn. 

Jones & Lamson Mch. Co., 
field, Vt. 

Modern Tool Co., 

Pratt & Whitney Co., 
Conn, 

Drawing Boards and Tables 

Rich, J. & G., Philadeiphia, Da 

Drawing Instruments 

Alteneder & Son, Theo., 
delphia, Da. 

Keulffel & Esser Co., New York. 

Drilling Machines, Bench 


Spring 


Erie, Pa 
Liartford, 


Phila 


Barnes Co., W. FF. & John, Rock 
ford, Il. 
Pratt & Whitney Co., Hartford, 


Conn. 
Drilling Machines, Boiler 


Aurora Tool Works, Aurora, Ind 

Baush Mech. ‘tool Co., Springfield, 
Mass. 

Bickford Drill & Tool Co., Cin 
cinnati, 0. 

Bement, Miles & Co., New York. 


Dallett & Co., Thos. I., Phila., Pa. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Drilling Machines, Multiple Spindle 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, 

Barnes Co., W. F. & John, 
ford, Ill. 

Baush Mch. Tool Co., Springfield, 
Mass. 

Rement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cincin 
nati, Ohio. 

Dallett & Co., Thos. H., Phila., Pa. 


Ill. 
Rock 


Garvin Mach. Co., New York 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

McCabe, J. J.,. New York. 

Newton Machine Tool Works, 
hiladelphia, Da. 

Niles Tool Works Co., New York 


l’rentiss Tool & Supply Co., New 
York. 

Drilling Machines, Pneumatic 

Chicago Pneumatic Tool Co., Chi 
cago, Ill. 


Cleveland Pneu. Tool Co., Cleve 
land, Ohio. 
Phila. Pneumatic Tool Co., Phila 


de!lphia, l'a. 
Q. & C. Co., Chicago, Il. 
Standard Ry. Equip. Co.,_ St. 
Louis, Mo. 
Drilling Machines, Portable 
Dallett & Co., Thos. H., Phila., Pa 
Drilling Machines, Radial 
American Tool Wks. Co., Cin., O 
Baush Mch. Tool Co., Springtield, 
Mass. 
Bement, Miles & Co., New York. 


Bickford Drill & Tool Co., Cin 
cinnati, Ohio. 

Cleveland Punch & Shear Works 
Co., Cleveland, 0. 


Dreses Mach. Tool Co., Cincin., O 
Fosdick Mach. Tool Co., Cincin., O 
Gang Co., Wm. E., Cincinnati, O 
llarrington, Son & Co., Kdwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, 
McCabe, J. J.. New York. 
Mueller Mach. Tool Co., Cincin., O. 
Niles Tool Works Co., New York. 
ond Mach. Tool Co., New York. 
Prentiss Tool & Supply Co., New 
York. 
Reade Mchry Co., Cleveland, O. 


Mass 


Drilling Machines, Turret 
Niles Tool Works Co.. New Vork. 
Quint, A. D., Hartford, Conn. 





Drilling Machines, Upright 


American Tool Wks. Co., Cin., O 

Aurora Tool Works, Aurora, Ind. 

Baker Bros., ‘Toiedo, O. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. FF. & solin, Kock 
ford, Lil 

Rement, Miles & Co., New York. 


Blaisdell & Co., V., Worcester, 


Mass 
Cincinnati Mach. 


Tool Co., Cin., O. 


bavis Mach. Co., W. V., Roches 
tor, A. X. 

Fosdick Mach. Tool Co., Cincin 
nati, O 


Newark, N. J. 
Co., Kdwin, 


Eberhardt, 

liarrington & Son 
Philadelphia, a. 

Hill, Clarke & Co., Boston, Mass. 

lloefer Mig. Co., Freeport, LIL. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O 


Gould & 


McCabe, J. J.. New York 
Niles Tool Works Co., New York 
New lIlaven Mfg. Co., New Llaven, 
Conn. 
Pratt & Whitney Co., Hartford, 
Conn 
'rentiss Tool & Supply Co., New 
York, 
Sibley & Ware, South Bend, Ind. 
Washburn Shops, Worcester, 
ass. 


Drilis, Center 


Pratt & Whitney Co., Hartford, 
Conn, 

Slocomb & Co., J. T., Providence, 
Rh. I. 

Drills, Rail 

Bement, Miles & Co., New York. 

Niles Tool Works Co., New York. 


Drills, Ratchet 

Parker Co., Chas., 

Pratt & Whitney 
Conn. 

Dynamos 

Akron Elec. Mfg. Co., Akron, O. 

C & C Electric Co., New York. 

Crocker-Wheeler Electric Co., Am 
pere, N. J 


Meriden, Ct 
Co., Hartford, 


Eck Dynamo & Motor Co., Belle 
ville, J. 
General Elec. Co., New York 


Jantz & Leist Elec. Co., Cinein., O 

Northern Elec. Mfg. Co., Madison, 
Wis. 

Robbins & Myers Co., Springtield, 
Ohio. 

Sprague Elec. Co., New York 

Triumph Elec. Co., Cincinnati, O 

Western Electric Co., Chicago, I! 

Westinghouse Electric & Mfg. Co., 
Pittsburgh, la. 

Electrically-Driven Tools. 

Clark, Jr., & Co., Jas., Louisville, 
Ky. 

Electrical Supplies 

Akron Elec. Mfg. Co., 

General Elec. Co., New York. 

Triumph Electric Co., Cinecin., O 

Western Electric Co., Chicago, Il. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Akron, O 


Elevators 

Albro-Clem Elevator Co., Phila 
deiphia, Pa. 

Curtis & Co. Mfg. Co., St. Louis, 


Mo 


Morse, Williams & Co., Phila., Da. 


Emery Wheels 
See Grinding Wheels. 


Enclosures, Tool-room 
Merritt & Co., Philadelphia, Pa 


Engines, Gas and Gasoline 
Backus Water Motor Co., 
ark, N. J 
Columbus Mach. Co., Columbus, O 
Elyria Engine Co., Elyria, O 
Foos Gas ting. Co., Springtield, O 
Mietz, August, New York. 
National Engine Co., Rockford, 
ill 


New 


New Era Iron Wks., Dayton, O 

Olds Motor Wks., Lansing, Mich. 

fatterson, Gottfried & Hunter, 
Ltd., New York. 

Regal Gasoline Engine Co., 
water, Mich. 

Springfield Gas Eng. Co., 
field, ©. 

Struthers, 
I’a. 

Engines, Steam 

tuffalo Forge Co., Buffalo, N. Y. 

Frick Co., Waynesboro, la. 

Rand Drill Co., New York. 

ee, Wells & Co., Warren, 
» 
a. 


Cold 
Spring 


Wells & Co., Warren, 
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Engine Stop 
Consolidated 
New York. 
Pxhaust Fans 
Butfalo Forge Co., 


Pans, Flectric 

General Electric Co., 

Northern Elec. Mfg. 
Wis. 


Engine Stop Co., 


Buffalo, N. Y. 


New York. 
Co., Madison, 


Sprague Elec. Co., New York. 

Western Electric Co., ‘oe Tl. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Piles and Rasps 


Barnett Co., G. & H., Phila., Pa. 

Etna Mfg. Co., New York. 

Hammacher, Schlemmer & Co., 
New York. 

Nicholson File Co.. Provi., R. I. 

Troy File Works, Troy, N. Y. 

Filing Machines 

Cochrane-Isly Mach. Co., Roches- 


ter, N. 


Piliers, Oi! Can 

The Winkley Co., Hartford, Conn. 

Fittings, Steam 

Crane Co., Chicago, Ill. 

Crosby Steam Gage & Valve Co., 
soston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnatl, O. 

Walworth Mfg. Co., Boston, Mass. 


Plexible Shafts 


Chicago Flexible Shaft Co., 
cago, Ill. 


Chi- 


Porges 
Buffalo Forge Co., Buffalo, N. Y. 


Forgings, Drop 

Billings & Spencer Co., Hartford, 
Conn. 

Wyman & 
Mass. 


yordon, Worcester, 
Forgings, Hydraulic 


Wyman & Gordon, 
Mass. 


Worcester, 


Porgings, Steel 


Wyman & Gordon, 
Mass. 


Worcester, 


Poundry Furnishings 

Obermayer Co., S., Cincinnati, O. 

Whiting Foundry Equip. Co., Har- 
vey, Ill. 


Purnaces, Coal, Gas and Oil 


Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 

Chivago Flexible Shaft Co., Chi- 
cago, IIL. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 


Gages, Recording 
Bristol Co., Waterbury, Conn, 


Gages, Standard 
Brown & Sharpe Mfg. Co., Provl- 


dence, R. IL. 
John M., Boat, Gage & 


Rogers, 
ag Works, Gloucester City, 
J. 


amas Tool Mfg. Co., Fitchburg, 


Mass. 
J. T.. Prov., RB. 1. 


Slocomb & Co., 
Starrett Co., L. S., Athol, Mass. 


Gages, Steam 
Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Gas Producers 
Am. Gas Furnace Co., N. Y¥. City. 


Gear Cutting Machinery 

Bickford Drill & Tool Co., Cin., O. 

Brown & Sharpe Mfg. Co., Provl- 
dence, R. L. 


Fellows Gear Shaper Co., Spring- 
field. Vt. 

Gleason Tool Co., Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Harrington & Son Co., Edwin, 
Philadelphia, Pa. 

Newton Mech. Tool Wk., Phil, Pa. 


Niles Tool! Works Co., New York. 
Whiton Machine Co., D. E., New 


London, Conn. 


Gears, Molded 

Caldwell & Son Co., H. W., 
cago, Ill. 

Franklin Mfg. Co., Syracuse, N. Y. 

Greenwald Co., lL. & E., Cincin., O. 

on? & Son co., Robt., Baltimore, 


Chi- 





Gears, Cut 
Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Wks., Boston, Mass. 
Brown & Sharpe Mfg. Co., Vrovi- 
dence, R. I. 
Cleveland Gear pss ks., Cleveland, O. 
Fawcus Mach. V ‘ittsburgh, Pa. 
Fellows Gear Shaper Co., Spring- 
field, Vt. 
Gleason Tool Co., Rochester, N. Y. 
Gould & Kberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Horsburgh & Scott, Cleveland, O. 
New lrocess Kaw Llide Co., Syra- 
cuse, N. Y 
N. Y. Gear 
Nuttall Co., R. D., 
Philadelphia Gear Works, 
delphia, Pa. 
Simonds Mfg. Co. 


Gears, Rawhide 
Chicago Raw Hide Co., 


Fawcus Mch. Co., Pittsburgh, Pa. 

New Process Raw Hide Co., Syra- 
cuse, N. Y. 

Nuttall Co., R. D., 


Gears, Worm 

Albro-Clem Elevator Co., Philadel- 
phia, Pa. 

Fawcus Mach. Co., Pittsburgh, Pa. 

Morse, Williams & Co., Ihila., Pa. 

Nuttall Co., R. D., Pittsburgh, Pa. 

Simonds Mfg. Co., Pittsburgh, Pa. 


Graphite 

Dixon Crucible Co., 
City, N. 

Obermayer Co., S., Cincinnati, O. 


Grinders, Center 

Hieald & Son, L. S., Barre, Mass. 
Grinders, Cock 

Windsor Mach. Co., Windsor, Vt. 


Grinders, Cutter 


Adams Co., Dubuque, Iowa. 

Automatic Mach. Co., Greenfield, 
Mass. 

Brown & emenpe Mfg. Co., Provi- 
dence, R. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Machine Co., New York. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Oesterlein Mach. Co., Cincin., O. 

Pratt & Whitney Co., Hartford, 


Works, Brooklyn, N. Y. 
Pittsburgh, l’a. 
Phila- 


, Pittsburgh, Pa. 


Chicago, 


Pittsburgh, Pa. 


Jos., Jersey 


Conn. 
Rivett-Dock Co., Boston, Mass. 
Grinders, Disc 
eed & Co., Chas. H., 


Delivouk & George, Chicago, III. 
Gorton Mach. Co., Geo., Racine, 


R. I. 


Chicago, 


Wis. 
Iroquois Mach. Co., Provl., 


Grinders, Drill 
Coe Mach. Co., 


Heald & Son, L. S., Barre. Mass. 

Standard Tool Co., Cleveland, O. 

Washburn Shops, Worcester, 
Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinders, Tool 
Rarnes Co., B. y 


Geo., Racine, 


Rockford, Ill. 


Barnes og Ww. & Jonn, Rock- 
ford, 

Brown iy ‘Snarpe Mfg. Co., Provl- 
dence, 


Diamond Nach. Co., Prov., B.. I. 
Gisholt Mach. Co., Madison, Wis. 
Iroquois Mach. Co., Provi., R. I. 
Landis Tool Co., Waynesboro, Pa. 
Modern Tool Co., Erie, Pa. 
Northampton Emery Wheel Co., 
Leeds, Mass. 
Oesterlein Mach. Co., Cincin., 0. 
Safety Emery Wheel Co., Spring- 
field, O. 
Whitney Mfg. Co 
Grinding Wheels 
Abrasive Material Co., 
suilders’ Iron Foundry, 
dence, R. 
Carborundum, Co., 
MN, &. 


. Hartford, Ct. 
Phila., Pa. 
Provi- 
Niagara Falls, 


m: 3. 
Bright- 


Diamond Mach. Co., Provi., 
Ilampden Cor. Wheel Co., 
wood, Mass. 
Northampton 
Leeds, Mass. 
Norton Emery Wheel Co., 
ter, Mass. 
Safety Emery 
field, O. 
Tanite Co., 


Emery Wheel Co., 
Worces- 


Wheel Co., Spring- 


Stroudsburg, Pa. 





Grinding Machines 
Besly & Co., Chas. H., Chicago, Ill. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Builders’ 7 Foundry, Provi- 


dence, R. 
Diamond ‘rach. Co., Prov., &. 1. 
Falkenau-Sinclair Co., Phila. io wee 


Frasse Co., New York. 

Goodell-Pratt Co., Greenfield, 
Mass. 

Gorton Mach. Co., Geo., Racine, 
Wis. 

Greenfield Mach. Co., Greenfield, 
Mass. 

Hill, Clarke & Co., Boston, Mass. 


Co., Prov., BR. I. 
Waynesboro, Pa. 


Iroquois Mach. 
Landis Tool Co., 


Northampton Emery Wheel Co., 
Leeds, Mass. 
Northern Elec. Mfg. Co., Madi- 


son, Wis. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Prentiss Tool & Supply Co., 
York. 

Safety Emery Wheel Co., Spring- 
field, Ohio. 

Tanite Co., 
Washburn 
Mass. 
Webster & Perks Tool Co., Spring- 

field, O. 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 


New 


Stroudsburg, Pa. 
Shops, Worcester, 


Grindstones 
Lombard & Co., Boston, Mass. 


Gun Barrel Machinery 

Bement, Miles & Co., New York. 
Diamond Mach. Co., Provi., R. I. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Reed Co., F. E., Worcester, Mass. 


Hack Saw Blades and Frames 


Goodell-Pratt Co., Greenfield, 
Mass. 

Hammacher, Schlemmer & Co., 
New York. 


Millers Falls Co., New York. 

Starrett Co., L. S., Athol, Mass. 

W = Haven Mfg. Co., New Haven, 
onn. 


Hack Saws, Power 

Frasse Co., New York. 

Hoefer Mfg. Co., Freeport, Ill. 

Millers Falls Co., New York. 

West Haven Mfg. Co., New Haven, 
Conn. 


Hammers, Drop 


Bement, Miles & Co., New York. 
Billings & Spencer Co., Hartford, 


Conn. 
Bliss Co., E. W., Brooklyn, -. Be 


a Machine Co., Providence, 

Mossberg & — Mfg. Co., 
l’rovidence, R. 

Perkins Mach. Me “Boston, Mass. 


Hammers, Pneumatic 


Chicago tees Tool Co., Chi- 
cago, 

Cleveland " Pneumatic Tool Co., 
Cleveland, O. 

Dallett & Co., Thos. II., Phila., Pa. 

Phila. Pneu. Tool Co., Philadel- 
phia, Pa. 

Q. & C. Co., Chicago, IL. 

Standard ity. Equip. Co., St. 
Louis, Mo. 


Hammers, Steam 

Bement, Miles & Co., New York. 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Cleveland Punch & Shear Wks. 
Co., Cleveland, O. 

Heating Machines, Automatic 

Am. Gas Furnace Co., New York. 

Heating and Ventilating Apparatus 

Buffalo Forge Co., Buffalo, N. Y. 


Hoisting and Conveying Machinery 


Brown Hoisting Mchry. Co., New 
York. 
Caldwell & Son Co., H. W., Chi- 


cago, Ill. 


Eastern Mchry. Co., New Haven, 
Conn. 

Hunt Co., C. W., West New Brigh- 
won, NM. ¥. 

Link Belt Enginering Co., Phila- 
delphia, Pa. 


Niles-Bement-l’ond Co., New York. 





Hoists, Electric 

C & C Electric Co., New York. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & tarnischfeger, Mil- 
waukee, Wis. 

Sprague Electric Co., New York. 


Hoists, Hand 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Yale & Towne Mfg. Co., New 
York. 

Hoists, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Northern Engineering Wks., De- 
troit, Mich. 

Rand Drill Co., New York. 

Indicators, Speed 

Starrett Co., L. S., Athol, Mass. 


Indicators, Steam 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Injectors 
Lunkenheimer Co., Cincinnati, O. 
Sellers & Co., Wm., Vhila., Pa. 


Inspection and Tests 
Hunt Co., Robt. W., Chicago, Il. 


Instruction Schools 
See Schools, Correspondence. 


Jacks, Hydraulic 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, I’a. 

Watson-Stillman Co., New York. 


Key Seaters 

Baker Bros., Toledo, O. 

Bement, Miles & Co., New York. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Chattanooga ee Co., Chatta- 
nooga, Ten 

— -'" Des W. P., Roches- 

Mitts & Merrill, 


Keys, Machine 
Whitney Mfg. Co., Hartford, Ct. 


Lamps, Arc 

General Electric Co., N. Y. 

Western Electric Co., 

Westinghouse Elec. 
Pittsburgh, Pa. 


Lathes 


American Tool Wks. Co., Cin., O. 

Automatic Mach. Co., Greenfield, 
Mass. 

Auto. Mach. Co., Bridgeport, Ct. 

Barker & Co., Wm., Cincin., O. 

Barnes Co., B. F., Rockford, IIL. 

Barnes Co., W. lt’. & John, Rock- 
ford, Ill. 

Bement. Miles & Co., New York. 

Blaisdell & Co., P., Worcester, 
Mass. 


Bradford Mach. 


Saginaw, Mich. 


City. 
Chicago, Ill. 
Mfg. Co., 


Tool Co., Cin., O 


Bullard Mach. ool Co., Bridge- 
port, Conn. 

Davis Mach. Co., W. P., Roches- 
ter, N. 

Diamond Machine Co., Provi., R. I. 

Fay & Scott, Dexter, Me. 

Flather & Co., Nashua, N. H. 

Irasse Co., New York. 

Garvin Mach. Co., New York. 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Hendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Lodge & Shipley Mch. Tool Co., 


Cincinnati, O. 
McCabe, J. J., New York. 
New Haven Mfg. Co., New Haven, 


onn. 

Niles Tool Works Co., 

Pond Mach. Tool Co., 

Pratt ‘. Whitney Co., 
Con 

Pr neo Tool & Supply Co., 
York. 

Reed Co., F. E., Worcester, Mass. 

Schumacher & Boye, Cincinnati, 
Ohio. 

Sebastian Lathe Co., 

Seneca Falls Mfg. 
Falls, N. Y. 

Tanite Co., Stroudsburg. Pa. 

Washburn Shops, Worcester, 
Mass. 


New York. 
New York. 
Hartford, 


New 


Cincin., O 
Co., Seneca 
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Lathe Dogs 


Armstrong Bros. Tool Co., Chi- 
cago, Lil. 
ow & Co., Chas. H., Chicago, 


Le Count, Wm. G., So. Norwalk, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 


Lathes, Automatic Screw-Threading 


Automatic Machine Co., Bridge- 
port, Conn. 


Lathes, Bench 
Faneuil Watch Tool Co., Boston, 


ass. 
Waltham Watch Tool Co., Spring- 
field, Mass. 


Lathes, Wood 
American Machinery Co., 
Rapids, Mich. 


Letters, Pattern 
Butler, A. G., N. Y. City. 


Levels 
Starrett Co., L. S., Athol, Mass. 


Lockers, Clothes 

Merritt & Co., Philadelphia, Pa. 

Narragansett Mach. Co., Provi- 
dence, R. I. 


Locomotives, Shop 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Lubricants 

Besly & Co., Chas. H., Chicago, Ill. 

Dixon Crucible Co., Jos., Jersey 
City, X. J. 

Lubricators 

Besly & Co., Chas. H., Chicago, [11 

Bowen Mfg. Co., Auburn, — a 

Crane Co., Chicago, Ill. 

Lunkenbeimer Co., Cincinnati, O. 


Grand 


Machine Screws 

Atiantic Mach. screw Co., Boston, 
Mass. 

Worcester Mach. Screw Co., Wor- 
cester, Mass. 


Machinery Builders, Special 

American Fdry. & Mach. Co., 
Hanover, Pa. 

Atlas Foundry & Mach. Co., Belle- 
ville, N. J. 

Blanchard Mach. Co., The, Bos- 
ton, Mass. 

Gardam & Son, Wm., New York. 

National Mechry. Co., Tiffin, O. 

Pratt & Whitney Co., Hartford, 


Conn. 
Simonds Mfg. Co., Pittsburgh, Pa. 


Machinists’ Small Tools 


Besly & Co., Chas. H., Chicago, Ill. 

Billings & Spencer Co., Hartford, 
‘onn. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Hammacher, 
New York. 

McCrosky & Huber, Cincinnati, O. 

Patterson, Gottfried & Hunter, 
Ltd., New ork. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb & Co., J. T., Provi., R. I. 

Starrett Co., L. S., Athol, Mass. 


Mandrels, Expanding 
Nicholson & Son, W. H., Wilkes- 
barre, Pa. 


Mandrels, Solid 

Cleveland Twist Drill Co., Cleve- 
land, 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


Schlemmer & Co., 


N. J. 
Standard Tool Co., Cleveland, O. 


Measuring Machines 


Rogers, John M., Boat, Gage & 
ag Works, Gloucester City, 


Micrometer Calipers 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Cheow® & Co., J. T., Providence, 


., Athol, Mass. 


Starrett Co., L. S 





Milling Attachments 

Brown & Sharpe Mfg. Co., Provi- 
dence, I. 

The Adams Co.. Dubuque, lowa. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

a Mfg. Co., Milwaukee, 
Wis 


Ocsteriete Mach. Co., Cincin., O. 


Milling Machines, Bench 

Faneuil Watch Tool Co., Boston, 
Mass. 

Hill, Clarke & Co., Boston, Mass. 

Waltham Watch Tool Co., Spring- 
field, Mass. 

Milling Machines, Horizontal 

Adams Co., Dubuque, lowa. 

Beaman & Smith Co., Prov., R. I. 

Bement, Miles & Co., New York. 

Franklin Mach. Wks., VPhila., la. 

Hendey Mach. Co., Torrington, Ct. 

Ingersoll Mill. Mach. Co., Rock- 
ord, Ill 

Newton Mach. Tool Wks., Phila- 
delphia, I’a. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Milling Machines, Plain 

American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind. 

Lement, Miles & Co., New York. 

Brown & pusepe Mfg. Co., Provi- 
dence, R. 

Cincinnati Mitting Mach. Co., Cin- 
cinnati, 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct 

Hill, Clarke & Co., Boston, Mass. 

pe Mfg. Co., Milwaukee, 
Wis. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Oesterlein Macn. Co., Cincin., O. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

he ag Tool & Supply Co., New 


ork, 
Ww ae Mfg. Co., Hartford, Ct. 


Milling Machines, Portable 
Underwood & Co., H. B., Phila- 
delphia, Pa. 


Milling Machines, Universal 

American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Ilill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Oesterlein Mach. Co., Cincin., O. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., New 
York. 

Waltham Watch Tool Co., Spring- 
field, Mass. 

Milling Machines, Vertical 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Garvin Mach. Co., New York 

Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 

Newfon Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Pratt & Whitney Co., Hartford, 
Conn. 

Milling Tools, Adjustable 

Geometric Drill Co., New Haven, 
Conn. 

Rogers, Boat, Gage & Drill Wks., 
John M., Gloucester City, N. J. 


Molding Machines 

The Adams Co., Dubuque, Iowa. 

American Foundry & Mach. Co., 
Ilanover, Pa. 

Tabor Mfg. Co. Philadelphia, Pa. 

Webster & Perks Tool Co., Spring- 
field, O 

Motors, Electric 

Akron Flec. Mfg. Co., Akron, O. 

-. & C Electric Co., New York. 
Crocker-Wheeler Co., Ampere, N. J. 

Eck Dynamo & Motor Wks., Belle- 
ville, N. J. 

General Electric Co., New York. 





Motors, Electric— Continued 


Jantz & Leist hiec. Co., Cin., O 
Northern Elec. Mfg. Co., Madison, 


Wis. 
Robbins & Myers Co., Springfield, 
Ohio. 
Sprague Electric Co., New York. 
Triumph Elec. Co., Cincinnati, O. 
Western Electric Co., Chicago, Ill. 
Westinghouse Klec. & Mfg. Co., 
Pittsburgh, Pa. 
Nail Machinery Wire 


National Machy. Co., Tiffin, O. 


Name Plates 

Franklin Mfg. Co., Syracuse, N. Y. 
Nut Tappers 

See Bolt and Nut Machinery. 


Oils 

Besly & Co., Chas. H., Chicago, Ill. 

Houghton & Co., E. ¥F. Philadel- 
phia, Pa. 

Oil Cups and Covers 

Besly & Co., Cuas. H., Chicago, Ill. 

Bowen Mfg. Co., Auburn, oe 

Crane Co., Chicago, Ill. 

Lunkenheimer Co., Cincinnati, O. 

The Winkley Co., Hartford, Conn. 


Packing, Steam Joint 
Jenkins Bros., New York. 


Patents 

Baldwin, Davidson & Wight, 
Washington, bD. C. 

Frothingham, N. L., New York. 

Straley, Hasbrouck & Schloeder, 
New York 

Pattern Shop Machinery 

American Machinery Co., Grand 
Rapids, Mich. 

Baker Bros., Toledo, O 

Fay & Scott, Dexter, Me. 

Machinery Exchange, Chicago, 
Ill. 

Prentiss Tool & Supply Co., New 
York. 

Patterns, Wood 

Gobeille Pattern Co., Cleveland, O 


Phosphor Bronze 

Phosphor Bronze Smelting Co., 
Philadelphia, Va. 

Pipe and Fittings 

Crane Co., Chicago, Ill. 

Pipe Cutting and Threading 
Machines 

Curtis & Curtis Co., 
Conn. 

Merrell Mfg. Co., Toledo, O. 

Saunders’ Sons, D., Yonkers, N. Y. 

Wells Bros. Co., Greenfield, Mass. 

Pipe Fitters’ Tools 

Cleveland Twist Drill Co., Cleve- 
land, O 

Saunders’ Sons. D., Yonkers, N. Y. 

Standard Tool Co., Cleveland, O. 

Planer, Jack 

Armstrong Bros. Tool Co., Chi- 
cago, | 


Bridgeport, 


Planers 

American Tool Wks. Co., Cin., O. 

Belmer Mach. Tool Co., Cin., O. 

Bement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, Del. 

Cincinnati Planer Co., Cincin., O. 

Detrick & Harvey Mch. Co., Balti- 
more, Md. 

wire Planer Co., Mark, Nashua, 
. ou 


Garvin Mach. Co., New York. 

Gray Co., G. A., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Ilendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Wm., Phila., Pa. 

Whitcomb Mfg. Co., Worcester, 
Mass. 

Woodward & Powell Planer Co., 
Worcester, Mass. 


Planers, Rotary 

Bement, Miles & Co., New York. 

Cleveland Punch & Shear Works, 
Cleveland, O. 

Franklin Mach. Wks... Vhila., Pa. 

Newton Mch. Tool Works, Phila- 
delphia, Pa. 

Pond Mach. Tool Co., New York. 





Presses, Hand 
Elmes’ Engr 
Chicago, Il. 


Works, Chas. F., 


Presses, Hydraulic 

Bement, Miles & Co., New York. 

Elmes Engr. Works, Chas. F., 
Chicago, Il. 

Watson-Stillman Co., New York. 

Presses, Power 

Automatic Mach. Co., Bridgeport, 
Conn, 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, l’a. 

Rliss Co., kK. W., Brooklyn, N. Y. 

Delivouk & George, Chicago, Il. 

Dill Mach. Co., ‘T. C., Vhila., Pa, 

Mussberg & Granviile Mfg. Co., 
Providence, R. L. 

Perkins Mach. Co., Boston, Mass. 

Prentiss Tool & Supply Co., New 
York. 

Profilers 

Garvin Mach. Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Pulley Turning and Boring Machines 

American Tool Wks. Co., Cin., O. 

Liarrington, Son & Co., Edwin, 
Philadelphia, la. 

New Ilaven Mfg. Co., New Haven, 
Conn. 

Niles Tool Works Co., New York. 


Pulleys 

American Vulley Co., Phila., Pa. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Poole & Son Co., Robt., Baltl- 
more, Md. 

Reeves Pulley Co., Columbus, Ind. 


Pulleys, Friction Cone 

Evans Friction Cone Co., Boston, 
Mass. 

Pumps, Hydraulic 

Elmes Engr. Works, Chas. F., 
Chicago, IIL 

Watson-Stillman Co., New York. 








Punches, Hydraulic 

Bement, Miles & Co., New York. 

Bethlehem Kdry. & Mch. Co., So. 
Bethlehem, I’a. 

Watson-Stillman Co., New York. 


Punches, Power 

Bliss Co., KE. W., Brooklyn, N. Y. 

Bremer Mach. & Tool Co., Kala 
mazoo, Mich. 

Buffalo Forge Co., Buffalo, N. Y. 

Cleveland l’unch & Shear Wks., 
Cleveland, O. 

Hilles & Jones Co., 
Del. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Reade Mchry Co., Cleveland, O 

Rack Cutting Machines 

Fellows Gear Shaper Co., Spring- 
field, Vt 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, ©. 

Reed Co., F. E., 

Racks, Cut 

Fellows Gear Shaper Co., Spring- 
fleld, Vt. 

Nuttall! Co., R. D., Pittsburgh, Pa. 

Simonds Mfg. Co., Vittsburgh, Pa. 


Wilmington, 


Worcester, Mass. 


Reamers 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Clough, R. M., Toliand, Conn. 

McCrosky & Lluber, Cincinnati, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., 
Conn. 

Rogers, John M., Boat. Gage & 
a Works, Gloucester City, 

J. 


Hartford, 


neandare Tool Co., Cleveland, 0 
Wells Bros. Co., Greenfield, Mass. 


Reaming Stands 

Flather Planer Co., Mark, Nashua, 
m. Gi. 

Riveters, Hydraulic 

Bement, Miles & Co., New York. 

Watson-Stillman Co., New York. 


Riveters, Pneumatic 

Bement, Miles & Co., New York. 

Cleveland lI’neumatic Tool Co., 
Cleveland, ©. 

Philadelphia P’neumatic Tool Co., 
Philadelphia, IT'a. 

Q. & C. Co., Chicago, TIL. 

Standard Ry. Equip. Co., St. 
Louls, Mo 


Se Se 
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Riveting Machines 

Bement, Miles & Co., New York. 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, I’a. ¥ 

Chambersburg Engineering 
Chambersburg, Va. 

Long & Alistalter Co., 
Ohio. 
Rods and Straps, 
Standard Connecting 
Beaver Falls, Pa. 
Roller and Ball Bearings 
Ball Bearing Co., I’hiladel., Pa. 
Iroquois Mach. Co., Vrovidence, 
B. §. 

Mossberg & Granville Mfg. Co., 
Providence, RK. IL. 

Rolling Mill Machinery 

Cleveland Punch & Shear Wks. Co., 
Cleveland, OU. 


Co., 


Hamilton, 


Connecting, 
Rod Co., 


Diamond Drill & Mch. Co., Birds- 
boro, Da. 
Dill Mach. Co. T. C., Phila., Pa. 


Hilles & Jones Co., Wilmington, 
Del. 
Iroquois Vrovidence, 

R. I 
Mfg. Co., 


Ilartford, 


Mach. Co., 


‘. f. 

Mossberg & Granville 
l’rovidence, is. 

Pratt & Whitney 
Conn. 

Safety Valves, Pop 

Crane Co., Chicago, Il. : 

Crosby Steam wage & Valve Co., 
toston, Mass. 

Lunkenheimer Co., 


Co., 


Cincinnati, O. 


Sawing Machines, Metal 

Cleveland Vunch & Shear Works 
Co., Cleveland, O. 

‘rool Works, I 


Newton Mach. Phila- 
delphia, L'a. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reade Mchry. co., Cleveland, O. 

Sawing Machines, Wood 

American Machinery Co., Grand 


Rapids, Mich. 


Schools, Correspondence 
Amer. School of Correspondence, 


soston, Mass. 
Consolidated Schools, N. Y. City. 
International Correspond. Schools, 
Scranton, Va. 
Screw Machines, Automatic 
Brown & Sharpe Mfg. Co., Provi- 
I 


dence, 
Mach. Co., 
Ohio. 


Cleveland 
Cleveland, 
Dreses Mach. ‘Tool Co., Cincin,, O. 
Windsor Mach. Co., Windsor, Vt. 
Screw Machines, Hand 
Brown & Sharpe Mfg. Co., 
dence, R. I. 
Cleveland Automatic Mach. Co., 


Cleveland, O. 
New York. 


Garvin Mach. Co., 
sae & Lamson Mch. Co., Spring- 


Automatic 


Provl- 


field, Vt. 

Pearson Mach. Co., Chicago, Ill. 

Potter & Johnston Mach. Co., 
Pawtucket, R. L. 

Pratt & Wuitney Co., Uartford, 
Conn. 

Warner & Swasey Co., Cleveland, 
Ohio. 


Windsor Mach. Co., Windsor, Vt. 


Screw Machinery, Wood and Lag 

Baker Bros., Toledo, Ohio. 

Cook Co., Asa 8., Hartford, Conn. 

Screw Plates 

Besly & Co., 

Carpenter Tap & 
Pawtucket, R. I 


Chas. H., Chicago, TH. 
Die Co., J. M., 


Card Mfg. Co., S. W., Mansfield, 
Mass. 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Second Hand Machinery 

Aifleck, Geo. E., New York. 

Baird Machy. Co., U., Vittsburgh, 
I'a 


Bowler & Co., Geo. II., Cleveland, 
Ohio. 
Carlin Mchry. & Supply Co., Al- 


legheny, Pa. 
Dawson, John I1., Chicago, Il. 
Fairbanks Co., Philadelphia, Pa. 
Garvin Mech. Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
Mercho!! & 'uschart Mchry Co., 


rally Ill. 





Second Hand Machinery—Con?’d 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 

a Machy. Co., C. C., Detroit, 

ch. 


Separators, Magnetic 


Sawyer, Ezra, Worcester, Mass. 

Shafts, Crank 

Standard Connecting Rod Co., 
Beaver Falls, Va. 

Shapers 

American Tool Wks. Co., Cin.. O. 

Barker & Co., Wm., Cincin., O. 

Bement, Miles & Co., New York. 


Cincinnati Shaper Co., Cincin., O. 
Flather Planer Co., Mark, Nashua, 
N. II 


Co., New York. 
Torrington, Ct. 
Newark, N. J. 


Garvin Mach. 
Ilendey Mach. Co., 
Gould & Eberhardt, 
Ifill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Xenia, Ohio. 
New Haven Mfg. Co., New Llaven, 
Conn. 
Niles Tool Works Co., New York. 
Perkins Mach. Co., Boston, Mass. 
Potter & Johnston Mach. Co., 
Pawtucket. R. I. 
Smith & Mills, Cincinnati, O. 
Steptoe & Co., Joun, Cincinnati, O 
Shears, Power 
Bethlehem Fdry. 
Bethlehem, I’a. 
Bliss Co., E. W., 


& Mch. Co., So. 
Brooklyn, N. Y. 


Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 

Buffalo Forge Co., Buffalo, N. Y. 

Cleveland Lunch & Shear Works, 
Cleveland, O. 

Hilles & Jones Co., Wilmington, 
Del. 

Long & Allstatter Co., Hamilton, 
Ohio. 

National Mchry. Co., Tiffin, O. 

Perkins Mach. Co., Boston, Mass. 


Reade Mchry. Co., Cleveland, O. 


Shears, Rotary 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Detrick & Ilarvey Mach. Co., Bal- 
timore, Md. 


Slide Rests 

Reed Co., F. E., Worcester, Mass. 

Slotters 

Baker Bros., Toledo, Ohio. 

Bement, Miles & Co., New York. 

— Mach. Wks., Wilmington, 
del. 

Dill Mach. Co., T. C., Phila., Pa. 


Franklin Mach. Wks., Phila., Pa. 
Garvin Mach. Co., New York. 
New Ilaven Mfg. Co., New Haven, 


Conn. 
Newton Mach. Tool Wks., Phila- 
delphia, Ta. 
Niles ‘oul Works Co., New York. 
Speed Limit System 
Consolidated Engine 
New York 
Spike Machines 
National Machy. Co., 
Sprocket Chains 
See Driving Chains. 
Stampings, Sheet Steel 
Federal .ufg. Co., Cleveland, O. 


Stamps, Letters and Figures 

Schwerdtle Stamp Co., 
port, Conn. 

Steel, Machinery 

Boker & Co., Ilermann, New York. 


Stop Co., 


Tiffin, O. 


Bridge- 


International Steel & Mchry. Co., 
New York. 

Patriarche & Bell, New York. 

Ward & Son, Edgar T., Boston, 
Mass. 


Steel, Sheet 
Federal Mfg. Co., 
Ward & Son, 
Mass. 
Steel, Tool 
Roker & Co., 
International 
New York. 
Patriarche & Bell, New York. 
Straightener, Hydraulic 
Rement, Miles & Co., New York. 
Watson-Stillman Co., New York. 


Cleveland, O. 
Edgar T., Boston, 


Hermann, New York. 
Steel & Mach. Co., 





Swaging Machines 

Excelsior Needle Co., Torrington, 
Conn. 

Iroquois Mach. Co., Provi., R. I. 

Mossberg & Granville Mfg. Co., 
Ltrovidence, R. I 

Switchboards 

C & C Electric Co., New York. 

Triumph Elec. Co., Cincinnati, O. 


Tapping Machines and Attachments 


Baker Bros., Toledo, O. 
The Beaman & Smith Co., Provi- 
dence, Rh. I. 


Bickford Mach. Tool Co., Cin., O. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O 

Errington, F. A., N. Y. City. 

Fosdick Mach. Tool Co., Cin., O. 

Garvin Mach. Co., New York. 

Geometric Drill Co., New Haven, 
Conn. 

National Mchry. Co., Tiffin, O 

Pratt & Whitney Co., Llartford, 
Conn. 

Seneca ~~ Mfg. Co., Seneca 
Falls, N. Y. 

Webster & Perks Tool Co., Spring- 
field, O. 


Taps, Collapsing 
Geometric Drill Co., 
Conn. 


New Haven, 


Taps and Dies 

Besly & Co., 

Card Mfg. 
Mass. 


Chas. H., Chicago, Ill. 
Co., S. W., Mansfield, 


Carpenter Tap .. Die Co., J. M., 
Pawtucket, R. 

Cleveland ‘I'wist Drill Co., Cleve- 
land, O. 

Crane Co., Chicago, Ill. 

Hammacher, Schlemmer & Co., 


New York. 
Hart Mfg. Co., Cleveland, O. 
Morse ‘Twist Drill & Mach. 
New Bedford, Mass. 
National Mchry. Co., Tiffin, O. 
Pratt & Whitney Co., Hartford, 
Conn. 
Standard Tool Co., Cleveland, O. 
Wells Bros. Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 
Winter’ Bros. 
Mass. 


Co., 


Co., Wrentham, 


Telephone System 


Clarke Auto. Telephone Switch 
Board Co., Providence, R. I 


Thread Cutting Tools 

Resly & Co., Chas. H., Chicago, III. 

Hart Mfg. Co., Cleveland, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rivett-Dock Co., 


Tool Holders 


Armstrong 
cago, 
McCrosky & Huber, Cincinnati, O. 


Boston, Mass. 


Bros. Tool Co., Chi- 


Tools 


See Machinists’ Small Tools. 


Transmission Machinery 

American Pulley Co., Phila., Pa. 

Caldwell & Son Co., H. W., Chi- 
eago, Ill. 

Cresson & Co., 


Geo. V., Phila., Pa. 


Link-Belt Engineering Co., Phila- 
delphia, Va. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Reeves Pulley Co., Columbus, Ind. 

Traps, Steam 

Houghton & Co., E. F., Philadel- 


phia, Va. 


Trimmers, Wood 


<> Mchry. Co., Grand Rapids, 

Mich. 

Washburn Shops, Worcester, 
Mass. 


Trolleys and Tramways 

Brown Lloisting Machy. Co., N. Y. 
City. 

Harrington, Son & Co., Edwin, 
hiladelphia, Ta. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Link Belt Engineering Co., 


Phila- 
delphia, Pa. 
Maris Bros., Philadelphia, Pa. 
Yale & TYTowne Mfg. Co., New 
York. 


Turrets, Carriage 
Fay & Scott, Dexter, Me. 





Turret Machines 
Automatic Mach. Co., 
Mass. 
neerre Mach. Tool Co., Cincin- 
nati, 
Brown by "Sharpe Mfg. Co., Provi- 
Z. 


dence, R. 
Bullard Mach. Tool Co., Bridge- 
Tool Co., Cincin., O. 


port, Conn. 

Dreses Mach. 

Flather & Co., Nashua, N. H. 

Foster, Walter H., New York. 

Garvin Mach. Co., New York. 

Gisholt Mch. Co., Madison, Wis. 

Hill, Clarke & Co., Boston, Mass. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Le Blond Mach. Tool Co., R. 
Cincinnati, O. 

Lodge & Shipley Mach. 
Cincinnati, O. 

Niles Tool Works Co., New York. 

Pearson Mach. Co., Chicago, III. 

Potter & Johnston Mach. Co., 
Pawtucket, «. I. 

Warner & Swasey Co., 


Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Twist Drills 

Cleveland Twist Drill Co., 
land, O. 

Etna Mfg. Co., New York. 

Liammacher, Schlemmer & Co., 
New York. 

Morse Twist Drill & M. Co., 
Itedford, Mass. 

Standard Tool Co., 


Unions, Brass 
Nolte Brass Co., 


Universal Joints 


Greenfield, 


Tool Co., 


Cleveland, 


Cleve- 


New 


Cleveland, O. 


Springfield, O. 


Baush Machine ‘ool Co., Spring- 
field. Mass. 

Vanderbeek ‘Tool Works, UHart- 
ford, Conn. 

Valves 


See Steam Fittings. 


Vises, Drill 

Graham Mfg. Co., Provi., R. I. 
Hollands Mfg. Co., Erie, Pa. 
Jacobson Mach. Mfg. Co., Warren, 


Pa. 

Vises, Metal Workers’ 

Hammacher, Schlemmer & Co., 
New York. 


Jacobson Mach. Mfg. Co., Warren, 
» 


Parker Co., Chas., Meriden, Conn. 

Vanderbeek Tool Works, Hart- 
ford, Conn. 

Walworth Mfg. Co., Boston, Mass. 

Vises, Pipe 

Curtis & Curtis Co., Bridgeport, 
Conn. 

Saunders’ Sons, D., Yonkers, N. Y. 


Walworth Mfg. Co., 


Vises, Planer and Shaper 


Cincinnati Planer Co., Cincin., O. 
Ilendey Mach. Co., Torrington, Ct. 


Boston, Mass. 


Pratt & Whitney Co., Hartford, 
Conn. 

Vises, Wood Workers’ 

Hammacher, Schlemmer & Co., 
New York. 

Wyman & Gordon, Worcester, 
Mass. 

Washer Machines 

National Machy. Co., Tiffin, O. 


Welding Machines 


Long & Allstatter Co., Hamilton, 
Ohio. 


Wire-Drawing Machinery 
Iroquois Mach. Co., Provi., R. I. 


Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Wire-Forming Machinery 

Automatic Mach. Co., Bridgeport, 
Conn 


Wood Working Machinery 

American Machinery Co., 
Rapids, Mich. 

Worm Hobbing Machines 

Pratt & Whitney Co., 
Conn. 

Worm Milling Machines 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Pratt & Whitney Co 
Conn. 


Grand 


Hartford, 


.. Hartford, 


Wrenches 

Coes Wrench Co., Worcester, Mass. 

Wrenches, Drop Forged 

Billings & Spencer Co., 
Conn. 


Hartford, 
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A Job otf Case Hardening. 
BY E. R. MARKHAM. 

Having occasion a few weeks ago to 
call at a shop where they were having 
trouble with their case-hardening, I 
thought possibly some of the readers of the 
AMERICAN MACHINIST might be interested 
in a description of the trouble the parties 
were having and of the method taken to 
get out of it. 

The pieces to be hardened were small, 
and while the outside surfaces were re- 
q'ired to be extremely hard to resist fric- 
tional wear, they were also subjected to a 
great strain. The pieces were made of 
an uncertain grade of machinery st el 
bought at a warehouse in the city where 
the shop was located. The work was 
packed in the customary iron box, with 
the packing generally used, namely, gran- 
ulated ruw bone. They were run in the 
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A JOB OF CASE 


fire for a given length of time and dumped 
into a barrel of water. When they were 
taken from the bath they showed a good 
average—that is, some of the pieces were 
hard, some were soft, and some seemed 
about right—but the parties being some- 
what particular, they were anxious that 
they should all be right. 

An examination of the boxes in which 
the work was heated showed them to be 
much too large for the purpose, because 
when packed with work the pieces in the 
center of the box would not have become 
red hot when those near the sides were 
sufficiently charged with carbon to harden 
in a satisfactory manner 

I suggested as an experiment that they 
pack the boxes with three or four rows 
of work around the outside, as shown 
in Fig. 1, filling the center of the box with 
charcoal or expended bone and running 
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test wires Cown through the centers ot 
these rows in order to ascertain the exact 
time when the pieces became red hot. 
The boxes were placed in the furnace 
and after being there one hour one of the 
test wires was drawn. It did not show 
any trace of red, so we waited a while and 
drew another, and when one was drawn 
that showed red we timed from then, 
The work was allowed to run thirty min- 
utes after it was red. Before dumping 
the contents of the box into the barrel, a 
piece of wire screen cloth was cut to the 
shape of the inside of the barrel and 
tacked to a hoop. It was placed in the 
barrel, blocking it up from the bottum 
with pieces of brick. A hole was bored 
through the bottom of the barrel and a 
pipe run from the water supply to the 
barrel and up through the hole in the bot- 
tom. The barrel, by the way, was out of 
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HARDENING. 


decors in the shop yard. A 2-inch hole was 
bored in the barrel about 4 inches from 
the top for an overflow. 

The box was taken to the barrel and 
the contents were sifted into the water a 
little at a time rather than dumped in a 
body. The jet of water coming up from 
the pipe through the bottom was spread 
by the screen cloth. The work, being 
dumped gradually, was separated from the 
packing material, and the pieces of work 
were separated from each other, thus in- 
suring the hardening of each individual 
piece. As the pieces had formerly been 
packed, those nearest the outside of the 
box became overcharged with carbon by 
the time the pieces farther in were sufh- 
ciently charged, while those in the center 
of the box were not sufficiently charged to 
harden at all, Then, when they were 
dumped, the box was turned bottom side 
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up over the barrel and the contents went 
into the water in a lump. To be sure 
the mass separated somewhat before it 
reached the bottom, but it remained intact 
to such an extent that a great many of 
the pieces the water could not get at 

At one time I had charge of work in a 
shop where several thousand chain links 
were case-hardened each day. Now, a 


chain link, in order to stand the test to 


which our inspectors subjected them, made 





the case-hardening a job that required a 
great amount of watching. At first we 
packed them in large boxes, filling the 


box with the links and packing material 
but cur results were anything but satis 
factory, as the chains were subjected to 
a strain of 1,700 to 2,000 pounds, and a 
few of the links were taken at random 
from each lot hardened and tested with a 
hammer The link was laid on an anvil 
and struck over the rivet hole with a 


hammer, as shown in Fig. 2 It was 
| 
l 


necessary that the link should break and 


stretch at the same time; that is, it shou'd 
not break from the effects of the blow 
without stretching, neither should it stretch 
without breaking, but should stretch and 
break at the same time, and this from a 
blow of a hammer in the hands of a man 
trained until he knew exactly how hard 
he must strike. We had testing machines 
in our experimental department, but we 
found that our man trained to this work 
could tell the condition of the links as 
well with the hammer and at a much less 
expense. 

When we experienced the difficulty men- 
tioned we tried packing a few rows aroun] 
the outside, as shown in Fig. 1 This 
worked very satisfactorily. Then we made 
boxes of the form shown in Fig. 3, thus 
insuring very uniform results. I mention 
the chain links because I am not at liberty 
to illustrate the pieces mentioned first, and 
the links will serve the purpose as well. 

It was also necessary to color the chain 
links, and we found the following mixture 
worked very well. It not only gave them 
sufficient hardness, but left them tough 
and colored them nicely. I copy this from 
one of my old record books. 

Regula1t Mixture for Hardening 99 
Model Chain Links.—Mix equal quantities 
of animal charcoal and granulated hard 


wood charcoal Take 19 scoops of this 


a 
l scoop of granulated 
+} 


mixture, ade 
charred leather, mix thoroughly and pack 
the links in this mixture, being sure that 
they do not touch each other Run 45 
minutes after they are red hot, and then 
dump in cold water, being careful to so 
dump the boxes that the work is not 
dropped in a body. 


German Law Against Unfair Competition. 


United States Consul Warner sends 
from Leipzig an account of the German 
law against unfair competition in busi 
ness. He says that Germany has gone far 
ther than any of the other countries, fight 


ing the evil with the criminal as well as 


————— 








the civil law. The principal misdemean- 


ors considered in this law are: 
1. Fraudulent advertising—t. e., talse 


declarations concerning methods oft pro- 


duction, make-up or prices of wares; 


source of supply; reason for selling; pos 
session or ownership of trade-marks. In 
the 


group of business men has the right t 


above cases, every business man or 


bring suit against the offending party, 
calling for the suppression of the above 
practices, also for damages. A fine not 


exceeding 1,500 marks ($357) can be im 


posed; repetition of such an offense ts 


punishable with imprisonment not ex 


ceeding six months. 
2. Detraction of a competitor—r. ¢. 


spreading false concerning — the 


trade of another, his person, the manager 
Offenses ot 


reports 


of his business, or his wares. 
this nature are punishable with a fine not 
exceeding 1,500 marks ($357), or impris 
onment not exceeding one year. 

3. Misusing another’s name in such a 
way that an unfair advantage 1s gained 
Offending parties must pay damages and 
are compelled to discontinue such prac 
tices. 
during 


4. Disclosing business secrets 


time of employment. A fine not exceed 
ing 3,000 marks ($714), or imprisonment 
not exceeding one year can be imposed 
and in addition, judgment of 
Any competitor using informa 


damages 
sustained. 
tion gained in this way, as well as any 
third person disclosing such information 
to him, is liable to a similar punishment 

5. Deception as to the quality of goods 
The Federal Diet has been empowered t« 
prescribe that certain articles are to be 
sold at retail only in certain quantities, 
lengths, according to certain numbers, ete 
or with declarations as to number, weight, 
etc. The punishment for every infringe 
ment shall not exceed 150 marks ($35.70). 

As regards the effect of the law briefly 
the Berlin Society of 
Manufacturers 


above, 
Business Men and 
that up to the present time it has been very 
This effect 
strictness with which the law is enforced 


described 
says 


beneficial. is ascribed to the 





Calculating the Weight of Castings.* 

The object of this graphic method is to 
estimate the weight of the casting, which 
is to be made from a given pattern when 
the cross-section is not a uniform geomet 
rical figure. Such an estimate is a very 
important guide to the foundryman, who 
would otherwise guess the probable weight 
of a casting of new design, and, in trying 
to be on the safe side, would probably 
melt an unnecessary amount of iron. It 
is also an aid to the designer of a new 
car-wheel pattern, who must otherwise 
estimate from general experience the prob- 
able weight, have test wheels made, and 
correct the pattern afterwards, so as to 
obtain the weight prescribed. 

For the method here described, an ac- 

*C. M. t Min- 


Schwerin before American Institute 


ing Engineers, 
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curate drawing of the pattern is employed. 
Th’s gives a closer result than a drawing 
ft the wheel itself, for the following rea- 
sons: 

Calculations based upon the accurate li- 
mensions of the wheel involve the errone- 
us assumption that the specific gravity 
tf the casting is uniform throughout; and 
that weight 
would be wrong, 
metal poured has shrunk in the mold, zc- 
quiring the highest density in the outside 


upon basis the calculated 


because the amount of 


chilled portion, and growing less dense 
through the mottled to the gray portions. 

Calculations based upon the dimensions 
of the pattern or “chiller” that 
the cooled metal will not have shrunk, but 
will have the volume of the pattern and 


assume 


uniform density. 

These 
counterbalance each other. 
the patterns and the chiller which give a 
wheel of 33 inches diameter when cold are 
This 
shows a shrinkage for wheel iron of about 
3-16 inches (ordinary gray pig is common- 
ly assumed to shrink about 4% inch) per 
Wheels cast in 33.5 chillers do not 
They may 
'g inch either way by reason of dif 


assumptions, though erroneous, 


For instance, 


respectively 33.5 inches in diameter. 


toot 
always have the same diameter. 
vary 


ference in composition, pouring tempera- 
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CALCULATING THE WEIGHT OF A CAR-WHEEI 
\STING 
ture, duration of pouring, and probably 


also slight variations in cooling. But the 
average diameter is 33 inches; and it is 
tound that a calculation the 
33.5 inch pattern, and the assumed uniform 
density of 0.26 pound per cubic inch of 
molten fills the mold, 
gives correct weights of the wheels, even 


based upon 


wheel iron, as it 
though the latter vary in size, as before 
explained. 

For a casting of uniform specific grav- 
ity, either the drawing of the casting or 
that of this pattern could be used. If the 
for shrinkage 


latter. then a 


must be 


percentage 
subtracted. 
Fig. 1 shows, in reduced size, half the 
cross-section of the pattern of an ordinary 
cast-iron car wheel. From the full-sized 
drawing, divided as shown in the figure, 
the areas 4 BCD and EF BA are taken 
with the planimeter, and the area L MN, 
similarly determined, is subtracted from 
their sum. The remainder is the area of 
the half-section of the pattern, exclusive 
of the brackets. Let this area (in square 
inches) be called f 

\ blueprint is the1 made, pasted on 
cardboard, cut along the lines DEF CD 
and L MN L, and then balanced on a pin 


point, to determine the center of gravity 
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of the irregular figure. This print (o in 
Fig. 1) is located on the tracing, and its 
distance from the center line of the wheel 
Oo is measured. Let this distance 
(in inches) be Rk. If w 0.26 pound be 
taken as the weight of the metal per cubic 
inch, and W as the weight of the wheel, 
then W — 2 RXA w + weight of 
brackets and letters, minus weight of metal 
displaced by the core legs of the pan core. 
The following calculation for two wheels 


axis 


is given as an example. 


The calculation for 27 R X w was as 
follows: 

No. 1 No. 2 

Area of EF CD, sq. in... 52.38 53.17 

Area of L MN, sq. in.. 12.42 9.60 


Net 
R, inches.... eee ae 
Cubic contents of pattern 


area (A), sq. in.. 


39.96 43-57 
9.38 9.25 


of 2 X A, Ch M....... 29538 2531 
Weight (cubic contents x 

0.26), pounds.......... 611.95 658 

The requisite addition for weight of 


brackets is approximately calculated as 
follows: 
No. 1 No. 2 


Area GP H,. $4: ......-.0. BM 2.30 
Assumed average, 4 GH P, 
sq. in.. 1.12 1.15 


Average length, measured 


Of CUrVE, INCHES. .......+. IOS§ 10.25 
Volume of one bracket, cubic 

inches....... 11.8 11.8 
Weight (vol. 0.26), Ibs.. 3.06 3.00 
Weight of 13 brackets, lbs.. 39.78 omy 
Weight of 15 brackets, lbs... 45.9 


Note: 


and the 700-pound wheels 15 brackets. 


The 650-pounds wheels have 13, 


The weight of the letters was obtained 
by weighing the same letters cast in lead, 
and taking 7-10 of the result as correct 
for iron. This gave, for each wheel, 1.2 
pounds. 

The subtracted for the 
metal displaced by the core legs was cal- 
culated as follows: 


amount to be 


No. 1 No 
Thickness (xy) of bottom 

plate, inches............. 29-32 13-32 
Approximate average diam- 

eter of core legs, in...... 23% 24 
Area of base equiv. cylinder, 

De idseneeeees we 5.9 
Vol. of equiv. cylinder,cu.in. 4 6.5 
Weight (vol. 0.26) for 

one core leg, Ibs I 1.7 
Weight (vol. 0.26) for 3 

core legs, Be etek 3 5.1 


The final net weight for each wheel was 
determined as follows: 


Pounds. 

No. 1. 611.95 + 39.78 + 1.2—3 = 649.93 
No. 2. 658 + 45.9 +1.2—5.1 = 700 

The calculation for No. 1 was made 

from the pattern drawing for a 650-pound 

wheel; that for No. 2 from the pattern 

drawing for a 700-pound wheel. The 


cleaned wheels from these patterns are 


averaging 655 and 700 to 705 pounds, re- 
spectively. 
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A variation of 2 per cent. above or below 
the regular weight can be easily caused 
by variable molding in the making of a car 
wheel. It will be seen that the foregoing 
method of calculation gives reliable re- 
sults. For castings of soft iron, and of 
more regular shape than car wheels, even 
better results could be obtained 


35-Ton Bushing Press. 

The half-tone shows a 35-ton press 
brought out by the Watson & Stillman 
f New York city. This press 


, . . ar 
was designed for forcing linings into steel 





Company, 


pump cylinders in the United States navy 
vards, but is now used also for forcing 
bushings, mandrels and other work of a 
similar nature, 

The press is an open-jaw design, the 
body being a steel casting. The size of 
the bed plate is 28x24 inches. The depth 
of the jaw from the center of the ram is 
12 inches, and the clear opening of the 
press when the ram is returned in the 





35-TON BUSHING PRESS 


cylinder is 36 inches The ram is 3'%4 
inches in diameter, and has a motion of 8 
inches, An independent pump is mounted 
on the side of the press for the purpose 
of exerting the maximum pressure of the 
tool. 

The lever shown at the side of the cylin- 
der is for quickly forcing the ram to the 
work and returning it to the cylinder after 
the complete operation of the press. As 
the press is mounted on four wheels it 
may be readily moved about the shop, thus 
making it unnecessary to transfer heavy 
work to the press. 





Echoes from the Oil Country. 
SHOP NOMENCLATURE. 
Not the least among the puzzles that the 
new beginner finds in the shop are the 
names of things and the modes of expres- 
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sion he runs up against. While it may be 
a little reducing in its action on one’s pride 
to be sent chasing around in quest of a 
“half-round” square and lead him to think 
it is a put-up job when he is told to go 
after the ‘‘center’” square, yet I think that 
there may be a useful side to it in calling 
attention to the fact that all the names and 
terms used are not in accordance with the 
latest dictionary 

A little effort to improve on the usual 
custom may also demonstrate that those 
terms in general use are fastened pretty 
solidly, and often it is found that the im 
provements are only such in the mind cf 
the improver. 

The man that first put the name to a 
certain cut of file may have had trouble 
in finding anyone who would own to hav- 
ing cut it, and while the term he used 
to express his idea of the cut may have 
been a tiifle crude, yet the man who frem 
modesty should call fér an “illegitimate” 
file would be more apt to get the laugh 
than the file he was after. ‘Flat bastard” 
may not be elegant, yet it is likely it will be 
sometime before it is obsolete in the shops 

It doesn’t take much thought to under 
stand where “‘morphidite” came from, and 
“divider calipers” and “caliper dividers,” 
as they are sometimes called, do not seem 
to gain ground very fast. 

Some of the hardest things to get clear 
in the mind are the terms used in various 
ways. Most boys around a job shop have 
had times with the “Old Mah.” 

“Say, come over to the foundry right 
away quick; the man that is mending that 
big iron box they pound the sand into 
wents vou right off.” 

“What business has he to want me, I'd 
like to know? ‘They are in a hurry for 
this job, and I won't leave it unless the 
boss says so. You'd better speak to him.” 

“Mr, Osborne, the man you put me to 
helping at the foundry sent me over for 
the old man, and he says he won't go 
unless you say so, anu they are in a hurry 
over there. What will I do?” 

“Which old man did you try to get?” 

“This one right here.” 

“Oh, well, he is busy; you can’t take 
him. Here, Tom, get the old man down 
in the other room and give it to Bob.” 

Now, Bob thinks he has graduated in 
“old man,” but he hasn’t; not yet awhile. 
3y and by he will find that this is a term 
of high honor, and is applied by the men 
to the one that they consider the leader 
in the works. Where he is a mechanic 
and actively engaged in the management 
of the shop the term will be applied to 
the owner. In other cases it will be the 
superintendent or general manager when 
he is the active head of the shop. For a 
man young in years to get to be the “Old 
Man” of an establishment is a high honor 
as showing the confiden-- the men have 
in him. Some people may object to “my 
old man” as a way of speaking of one’s 
father, yet it is used very commonly where 


no disrespect is felt or intended, and usu- 


aliy having the men feel that a certain 
man is ther “Old Man,” mechanically 
speaking, is complimentary to that man, 


even if not expressed in the most polished 


way. I feel sorry for the shops that haven't 
any such “Old Man 

Perhaps some may think it not exactly 
a compliment to name a rough contraption 
of iron tl e “4 Nd Man ‘ al he but, irter all, 
it is not very far from the mark, and, in 
deed, is rathe compliment, for surely 
nothing stand firm and hold things 
steady better than the “Old Man while 
it is very accommodating at th me time 

One of the hard-worked words of the 


trade is “valve.” If anything new 1s pro 
duced that in any manner closes a_ hole 
yet is readily moved, that seems to be a 
good name for it, while the pieces may be 
very dissimiiar in appearance and applica 
tion. Sometimes things are called valv s 
that at first glance seem entirely mis 
named as far as any connection with any 
real valves goes Why a cutter ntended 
to cut off a rope down at the bottom of 
an oil well should be called a valve might 
puzzle some people, but a glance at it 
would show anyone used to fixing “butter 
fly valves” a pretty good reason. It not 
only has a strong resemblance but it shuts 
off the rope much closer than many “but 
terfly valves” in a steam line shut off the 
steam 

I wouldn't imagine that the man whe 
used the term “rimmer”’ for reamer would 
need to be either a foreigner or a student 
of foreign derivation Bless you, he only 
wanted to take a little out of the rim of 


that hole up near the top. Don’t you see? 


he would “rim” it out, and to do that he 
would use a “rimmer He has good pre 
cedent (as the lawyers are fond of saying) 


for such a course, for don’t he use a 
“drill” in a “drill” to “drill”? I know 
some say “an iron ht in a rotary press 
machine to bore’ a hole, but they have 
not been long enough in the machinist 
country to read and write the language 
or to be naturalized 

In the term “valve” it would seem as 
though we needed some more words, as 


it is a little indefinite at times \ g 


le »be 


valve is not complete unless it has the 
piece that rests on the seat which also is 
a valve, yet it is rather awkward to call 
for a “valve for a globe valve,” although 
i do not know of any single word to use 
instead 

It is pretty safe to call almost anything 
that will hold something a “dog.’ Any 
boy that has played with a puppy knows 
that a dog is good at holding things, and 
will hold all sorts of things in all sorts 
of ways. Who would ever think of calling 
any such sort of thing a “cat”? The very 
idea would be out of place, and it is this 
idea of f.tness that makes many of these 
terms stick. While the average man cares 
very little for the purity of the derivation 
he certainly admires and “takes to” a 
term that gives expression to his thought 


in a terse manner 
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More than one mechanical engineer has 
spent time and thought on the correct 
naming of the various parts of some new 
mechaciical find many 
parts rechristened in the shop. Most men 
would pick up the right piece if it was 
spoken of as a “goose neck” and wouldn't 
expect it to be a big, solid, chunky piece, 


creation only to 


either. 

Very few makers list a “rat-tail’’ file, 
yet the toolman doesn’t look among the 
squares or the tapers when one is 
called for, neither does he pass out a 14- 
inch round. That would mean too big a rat. 

And speaking of files, how few men call 
How many 
and 
and 


slim 


them by the names as listed? 
will distinguish between a “‘flat’’ file 
a “hand” file? Aren’t they both flat, 
do you think we file with our feet? 

“Flywheel” seems very appropriate, in 
view of the results between the time the 
pieces leave the engine and the time they 
reach the ground sometimes; besides, their 
regular gait is more than walking or run- 
ning. It comes nearer to flying than to 
any other common gait. 

A shopman generally knows whether a 
mechanic wrote a given catalog or not. 
When he finds it freely sprinkled with such 
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words and expressions as “infinitely,” “in- 
estimable value,’ “‘of incalculable impor- 
tance,’ “beyond comparison,” “absolutely 
perfect,’ “unapproachable,”’ ‘‘meets with 
unqua'ified approval,” and the like, he be- 
gins to wonder whether the printer got 
some description of an ideal heroine from 
the latest novel mixed in by accident, or 
whether he has gotten hold of a promoter’s 
description of what the new silver mine 
would be if only money enough was forth- 
coming to develop it. 

When he finds these terms are applied 
to a machine for mixing mud for a brick 
machine, or something of that kind, he 
wonders if the machine will really stand 
up alone, Such terms have no meaning 
as applied to things in a machine shop, 
and are never found among our home- 
made names. 

After being used to the gorgeous trim- 
mings usually found in advertisements, it 
may take considerable nerve to write up 
a description of anything and keep it down 
to solid undisputed fa ts, because there are 
very few, even in applied mechanics, that 
all think alike on; but it is usually well to 
have a thorough mechanic look over the 
technical words and terms if the advertise- 
ment is intended for those skilled in the 
business. 


It might puzzle an outsider to know why 
the side of a piece is “faced” while the 
outside is “turned off,” or to know why 
we “‘drill’” a hole made in a solid piece 
and then “bore” it to size with a “tool.” 
He might not even see that a drill or a 
mandrel or even a pair of calipers is not 
a “tool” to a lathe hand when talking of 
work. Knowing that chisels are cutting 
tools he cannot see any reason for a titter 
from the cub when he calls a side tool by 


that name. 
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He sees a machinist “run” his carriage 
back and forth without knowing why walk 
would not better suit the speed. Should 
he be of an observing nature, there will 
be many more odd expressions he will 
hear and it may be wise to go a little 
slow in concluding that these terms are 
used only through ignorance of more cor- 
rect language in trying te give an examp’e 
of correct use. 

In Rome do as Romans do, if you 
want them to think you belong there and 
are used to the customs of the place. 
Otherwise they might think it a little pie- 
sumptuous in a stranger to the needs and 
customs of a place to try to improve 01 
what they considered best for themselves. 

A gentleman was getting some work 
done and was around the shop among the 
men seeing that everything was as he 
desired. For once the men did not seem 
worried or nervous, and would work along 
in their usual way just as though he wasn’t 
around. They seemed to understand his 
talk first rate, and soon had it worked 
out to their own satisfaction that he was 
a machinist, although he didn’t look it. 
He was at the time superintendent of a 
large oil company nd had a quiet, pleasant 
way of speaking that was very taking. In- 
quiry showed that he was a machinist and 
had spent several years in the shops. That 
had been years before, yet he had some 
of the earmarks left and the boys enjoyed 
talking to him. After they had gotten 
quite well acquainted with him, some of 
them were quite startled to find out that 
he was among other things a _ preacher. 
In trying to think back some of them were 
afraid they had not talked the language 
suited to that calling ‘o him, But he was 
both a scholar and a gentleman. 

W. OsporNe. 





A Swedish Worm Spur and Spiral Gear Cutting 
Machine. 

At page 175, Vol. 21, we published an 
article by Professor Sweet, describing a 
machine by the Atlas Company, of Stock- 
h Im, Sweden, for cutting spyr and worm 
gear wheels, and again at page 1236, Vol. 
24, we gave general illustrations of the 
machine as arranged for various 
Inasmuch as one of these 


same 
classes of work. 
machines has recently been imported by the 
Christensen Engineering Company, of Mil- 
waukee, for cutting large spiral gears 
(spur gears with spiral teeth) because they 
could find nothing in the home market 
adequate to their needs, we doubt not that 
a fuller description than we have hereto- 
fore been able to give of the machine, as 
arranged for cutting spiral teeth, will be 
of interest to our readers. 

The action of the mechanism will be 
clear from the illustrations and the fol- 
lowing description which are supplied to 
us by the makers: 

The pulley h,* which is driven by a be:t 


* This pulley is within the housing and is driven by a 
belt running through the two round holes shown in the 
plan.—Eb. 
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from the countershaft, is connected to pin- 
ion a by an adjustable friction clutch )b, 
so that when the pawl e is released from 
the stop cam on disk f (when the cutter 
is near its highest position on the up- 
stroke) the shaft g makes one revolution 
and thereby, in the common manner, turns 
the worm shaft i, the table and the wheel 
to be tooth according to the 
change gears E between shaft g and 1. 
The pawl e is placed in the wheel a, 
which is fastened on shaft g, and is re- 
leased from the stop cam by means of a 
conical socket gi; this socket is, by means 
of arms and straps, connected to the re- 


cut, one 


v rsing mechanism for the feed; the d sk 
f. with the stop cam, is secured to wheel / 
so that shaft g runs loose in its hub. When 
cutting straight teeth the wheel / and disk 
f are secured to the stan! by pin p, but in 
cutting spiral gears this pin is pulled out 
and change gears inserted between shaft 
m and pinion r, in order to turn wheel / 
with disk f, change gears E, worm shaft 1, 
the table and wheel to be cut according 
to the angle of spiral. 

The pawl e is, by means of the friction 
pulley, always forced against the stop cam, 
so that the table and wheel to be cut turn 
in one direction when the cutter is fed 
dcwn—1. e., when the cut is taken—and in 
the opposite direction when the cutter re- 
turns. The indexing is done in the same 
manner as in cutting straight teeth. Of 
course both right- and left-hand spirals 
can be cut. 

The cutter head can be set in any angle; 
the change gear at F must be selected ac- 
cording to the angle of spiral and pitch of 
teeth to be cut, but has nothing to do with 
the number of teeth or pitch of spiral. 
Thus it may be understood that the same 
change gear will do for wheels with any 
number of teeth, provided the wheels have 
the same circular or diametral pitch and 
the same angle of spiral. This is, of 
course, of great value when a pair of 
wheels which must mesh in each other are 
to be cut. 

The following formula is for the change 
gear at F° 
Let 7;=circultr pitch in mm., 

v = angle of spiral, 
K K =diameters of 

per small illustration, 


driven gears as 


kk=—diameters of driving gears as 
per smali illustration, 


' & 2 7 
then kx k— 15 X tan. v 
If 7, = 32 mm. 
and v = 25 degrees, 
then tan. v = .466 
AK Kk 32 
and kx k 15 X .466 
32 
~ ¥ 


60 — 80 driven wheels 
35 — 30driving wheels 


If Brown & Sharpe standard cutters are 
to be used, the formulas are as follows: 
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Let P = diametra! pitch, Brown & Sharpe 
standard, 
P,= pitch in inches on the pitch circle 
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D = diameter of pitch circle in wheel 


MACHINIST 


with straight teeth. 


\ 


D= 


P 


154! 


T:= pitch in inches on the pitch cir- 
cle, in wheel with spiral teeta 


x P, 


number of teeth to be cut, 


PX cos. 7 


cos, Vv 


dD, 


diameter of pitch circle in wheel 
with spiral teeth 


i aes NX T VX P \ 

7 TX COS.7 a PX COS. Z 

z angle of spiral tooth to the - haft. 
K 8X 7 8x P 8X2 
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Change gears F 


k 5Xtang.v 5xXsin.7 5x /’Xsin.72 
For cutting spur wheels with straight 
teeth, internal and worm wheels the ma 


chine is supplied with suitable tables for 


setting the change gear. For cutting spur 
gears, as above mentioned, the change 
gears for indexing are placed at / For 


worm wheels the change gear for number 


of teeth are placed at A, and for the pitch 
of thread at B 

The machine is mane in two sizes having 
the following leading dimensions: 


Diameter of 600 and 840 mn 


Horizontal distance letween center of 
cutter spindle and center of table 0 to 
1,000, and 140 t 1,300 mm. for worm 


Es 


Joint ee 
as 5 











_ 
—w~ 
MACHINE 











isk 
——/ 
GEAR CUTTING 








a 
RA 














= ( . 5 
a | — Gas n 
= | a 
MM | 7, 
3 « 
= \ “4 
” — = A, 
*) 
2 
x 
u 
Pea S 
/ < 
VW) 
2 { 
ol i] 
< | 
a 




















- ee 








1542 


wheels, common spur and internal gears; 
for spiral gears this distance is 140 mm. 
less 

Vertical distance between table and cen- 
ter of cutter spindle—o to 600 mm. for both 
S1Zes. 

Length of feed of cutter spindle in cut 


ting worm wheels—580 mm 





Combination Dies for An Aluminum Box. 


BY H. ROBINSON. 

1 shows an aluminum soap-box, 
made in halves, both parts being alike, 
except that the outer part is one thickness 
of the metal larger all around, to allow it 
to fit over the bottom or inner part. The 
box measures approximately, over all, 
Each half is made com- 
plete in three operations. The first opera- 
tion consists of cutting out the proper 
blank, Fig. 2, and drawing it up to the 
shape shown in Fig. 3. The trimming of 
the end or flange, as shown in Fig. 4, 
the second operation, To give it 
the proper and finished shape, and sizing 
it to make .t an inner or outer part, top 
or bottom, Fig. 5, constitutes the third 
and last operation. The complete piece, 
of either half, is made in three dies. One 
combination die and punch, Fig. 6, blanks 
and draws for both halves of the box, as 
per Figs. 2 end 3. A trimming die, Fig. 7, 
trims the ends, as shown in Fig. 4. Two 
forming dies, Fig. 8, are used for forming 
and sizing, as shown in Fig, 5, one for 
the the other for the inner 
half. 

In Fig. 6 is a forged die 1 of tool and 
machine steel, 2!'4 inches deep, faced top 
and bottom, filed out at the cutting edge 
to fit the templet of the blank, Fig. 2, 
allowing one degree clearance on the inside 
of the cutting edge, recessed and threaded 
at the bottom 54 inch deep to receive a 
round, turned and threaded disk 2. This 
disk is large enough in diameter to cover 
all of the die part, with a 34-inch tapped 
hole in the center, and eight 14-inch holes 
3 in a circle drilled through it. A ma- 
chine-steel forming block 4, 134 inches 
high, the periphery of which is equal to 
the inside of the inner half of the box, 
well rounded and finished smooth on the 
top and corners, is fastened in the center 
of the die to the bottom plate 2 with 
screws and dowel pins, A ring 7, fitting 
freely on the forming block 4 and about 
I-32 inch smaller on each outer side all 
around than the inner part of the cutting 
edge of the and finished 
smoothly all over, especially so on top or 
face. Eight '%4-inch Stubs steel hardened 
pins 8, squared at both ends, fit freely 
in the holes 3. <A stud g is screwed irto 
the center of the bottom plate, two large 
washers fitting loosely on it with a piece 
of rubber between them and a nut on the 


Fig. 


374x2'Y4x2 inches. 


forms 


outer and 


die, is faced 


end of the stud which is threaded long 
enough for adjustment for holding the 
blank fast while being drawn over the 
forming block, and preventing its wrink- 
ling. 
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The outside of the body of the punch 
is fitted nicely to the cutting edge of the 
die and milled out, 14, on the inside to fit 
nicely over the forming block in the die 
plus the thickness of the aluminum of the 
box all around, the inside corners round- 
ed and finished smooth, also the face or 
bottom of the punch. The shank is bored 
out to within 34 inch of the top, with a 
54-inch hole through the center of the top. 
A cupped plunger or follower 15 fits loose- 
ly inside the punch, with a stem screwed 
into it and a brass spring it.side the shank 
of the punch. 


) 
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forming die, Fig. 8, two of which are 
made, has another plate upon it cut out 
inside to fit snugly outside of the cover, 
Fig. 4. A block 3 the size of the inside 
of the cover, and finished on top to the 
proper finished space of the box and the 
required hight, is fastened to the bottom 
plate 1, leaving room all 
around it and between it inside 
of plate 2 for the thickness of the alumi- 
num for the drawn-up cover to fit into. 
The other die is made as Fig. 8, except 
that it is one thickness of the metal larger 
so as to make one cover larger and one 


») 


just enough 


and the 
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COMBINATION DIES FOR 

In Fig. 7, the punch and die for trim- 
ming is a tool-steel plate 1 finished to fit 
outside of the formed-up cover, Fig. 3, 
into which it ceaters up to the flange. The 
punch 2 is fitted nicely to the die, a bloc« 
of soft steel or cast iron, 3, the same size 
and shape as the inside of the cover, Fig. 3, 
is fastened to the bottom of the punch, 
leaving an equal margin all around, which 
should just equal the thickness of the 
aluminun., to guide the cover in the die 
to its proper position and trim it as per 
Fig 4. 

The bottom plate of the finishing or 
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FIG. 8 


ALUMINUM SOAP BOX. 

smaller to fit over each other. The punch 
A, to form the top of the covers in both 
of the forming dies, is made of machine 
steel or cast iron, milled out on the inside 
to within 3¢ inch of the top and 34 inch 
deep and filled with soft babbitt or lead 
5, and formed out to the finished shape 
of the top of the box and eased out at 
the ends on the inside to allow the metal 
of the cover to spread and form around 
it a projection or bead by the metal be- 
ing forced from the 
This completes the making of the box, 


top over its sides. 


Fig. 1. 
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Progress in the Iron and Steel Industries. 
The importance and magnitude of the 
iron and steel industries justify a few 
extracts from the Census Bulletin of the 
Twelfth Census devoted to those indus- 
tries: 


Total num- 


ber of 

Year. Wage- 

earners. 
Total. ..... . .| 1900 | 222,607 


1890 171,121 
1880 | 140,798 


Blast furnaces. . . . . . | 1900 | 39,358 
1890 | 33,415 
1880 41,695 


Rolling mills and steel wks.| 1g00 | 183,023 
1890 | 137,295 
1880 96,164 


Forges and bloomeries_ ._| 1900 226 
1890 471 
1880 | 2,939 


| 
TABLE I— GROWTH OF IRON AND STEEL 
INDUSTRIES AS SHOWN BY THE NUM- 
BER OF WORKMEN EMPLOYED. 


The reports show a capital of $590, 
530,484 invested in the iron and steel in 
dustry in the 669 active establishments 
reporting for the United States, This 
sum represents the value of land, build- 
ings, machinery, tools, and implements, 
and the live capital utilized, but does not 
include the capital stock of any of the 
manufacturing corporations engaged in 
this industry. The value of the products 
is returned at $804,034,918, to produce 
which involved an outlay of $11,741,788 
for salaries of officials, clerks, etc. ; $120,- 
836,338 for wages; $32,274,100 for miscel- 
jlaneous expenses, including rent, taxes, 
ete.; and $522,431,701 for materials used, 
mill supplies, freight, and fuel. It is not 
to be assumed, however, that the difference 
between the aggregate of these sums and 
the value of the products is, in any sense, 
indicative of the profits in the iron and 
steel industry during the census year. The 
census schedule takes no cognizance of the 
cost of selling manufactured articles, or 
of interest on capital invested, or of the 
mercantile losses incurred in the business, 
or of depreciation in plant. The value 
of the product given is the value as ob- 
tained or fixed at the works. This state- 
ment is necessary in order to avoid er- 
roneous conclusions from the figures pre- 
sented. 

The accompanying tables exhibit the 
most salient feature. of the growth of 
these industries. All tons are gross tons 
of 2,240 pounds. 

The production of pig iron with anthra- 
cite coal and coke mixed for fuel increased 
slightly in 1900, compared with 1890. The 
great increase, however, was in pig iron 
made with bituminous fuel; that is, with 
coke alone or with coke and bituminous 
coal mixed. A marked decline is shown 
in the production of charcoal pig iron in 
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1900, compared with 1890; also in_ the 
production of pig iron with anthracite coal 
alone, the falling off in iron made with the 
latter fuel being especially heavy compared 
with both 1890 and 1880. For the first 
time in the census tables, pig iron made 
with a mixture of charcoal and coke as 
fuel appears. 

The increase in 1900 in the production 
of pig iron made with coke and bituminous 
coal, compared with 1800, was 5,987,953 
tons, or 95.6 per cent., and compared with 
1880 it was 10,808,860 tons, or 804.4 per 
cent. In 1900, compared with 1890, the 
increase in the production of pig iron 
with mixed anthracite coal and coke 
amounted to only 105,606 tons, or 6.2 per 
cent., while compared with 1880 the in 
crease was 1,157.073 tons, or 181.5 per 
cent. 

The production of charcoal pig iron in 
1900 fell off 280,925 tons compared with 
1890, or 48.9 per cent., and compared with 
1880 it declined 85,110 tons, or 21.9 per 
cent. The use of anthracite coal alone 
for fuel in the manufacture of pig iron is 
gradually being abandoned. Compared 
with 1890, the production with this fuel 
decreased in 1900 to the extent of 240.577 


Total 


Anthracite coal and culm 


Bituminous coal and slack 


Coke 


Charcoal * . 


Oil, used for fuel 4 


Natural gas 


* Bushels. 
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commission houses, ete., are not included 
As has.been stated heretofore, the rapid 
+] 


growth of the pig-iron industry in th 


United States ‘uring the past twenty yeat 
has been due almost entirely to the in 
creased use of coke as a blast-furnace fuel 


11 


In 1880, when the total production of 
kinds of pig iron amounted to 3,375,912 
tons, almost one-half of the quantity made 
in the whole country was produced with 
anthracite coal alone or with anthracit 
coal and coke mixed, the production with 
this fuel amounting to 1,632,277 tons. In 
the same year, with coke alone or with 
bituminous coal and coke mixed, the pro 
duction was 1,354,958 tons, or 277,319 tons 
less than the combined output with an 

thracite alone and with anthracite coal and 
coke. In 1890 the use of anthracite coal 
alone as a fuel had greatly declined, while 
the use of anthracite coal and coke had 
increased considerably, the combined pro 

duction of pig iron with these two mineral 
fuels amounting to 1,985,828 tons Phe 
production of pig iron with bituminous 
fuel, however, in the year named showed 
a phenomenal growth as compared wit! 
i88o, the output amounting to 6,265,S¢ 


tons, the difference in tonnage between the 


Fotal Fuel U sed 


\ear 
Ions Cost 
1900 7 $56,652, 344 
1590 , — 55,561,749 
1880 35,969,573 
1g00 1,830,582 3,518,113 
1590 2,655, 280 6,654,420 
ISSo 2,966,517 9,559,037 
1900 11,777,834 15,783,887 
1590 5,110,187 10,426,030 
Ish 5,052,727 12,610,440 
1900 15.5 25,103 40,991,400 
1dq 8,600, 347 28,752,972 
1880 2,033,532 8,743,352 
1Q00 35,209,557 | 2,101,757 
1Sgo 74,499,202 | 5,937,175 
1880 69,592,091 | 4,726,114 
1900 1,302,615 1,158,748 
1s90 1,859,135 1,124,206 
18So0 553 goo 
Igv0 oT . 3,098, 409 
1890 r 3,566,946 
1880 
' 
+ Barrels. 


TABLE Il —GROWTH OF THE IRON AND STEEL INDUSTRIES AS SHOWN BY THI 


AMOUNT OF 


tons, or 85.4 per cent. Compared with 
1880, the decrease was 948,393 tons, or 
95.4 per cent. In 1900 only two establish 
ments reported the manufacture of pig iron 
with anthracite coal alone. 

The pig iron exported by blast-furnace 
establishments in 1900 amounted to 166,- 
625 tons, valued at $1,865,484, or an aver 
age value per ton of $11.19. In the figures 
given above, the exports of pig iron by 


FUEL USED, 


two classes of pig iron being 4,280,037 
tons 

In 1900 the use of anthracite coal alone 
in blast furnaces had almost entirely 
ceased, the total production of pig iron 
with this fuel amounting to only 45,857 
tons. The use of anthracite coal and coke 
mixed increased but slightly as compared 
with ten years ago, the pig iron produced 
with this fuel in 1900 exceeding the pro- 
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duction of 1890 by only 105,606 tons. The 
use of bituminous fuel, however, again 


showed a wonderful growth, the produc- 
1900 exceeding that of 1890 by 
Com- 


tion of 
5,987,953 tons, or 95.6 per cent. 
paring the combined production of anthra- 
cite and mixed anthracite and coke pig 
iron in 1900 with the production of bitu- 
minous pig iron alone in that year, it is 
found that the latter exceeded the former 
When it is recalled 
that only twenty years ago the production 


by 10,411,961 tons. 


of pig iron with anthracite coal and w'th 
coke 


production of bituminous iron by 


mixed exceeded the 
277,319 


tons, the growth of this branch of the 


anthracite and 


Total 


Iron ore 


Mill cinder, scrap, ete. 


Kluxing material 
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heretofore, this State is far in the lead 
of all other States as a producer of pig 
iron, its pre-eminence as a manufacturer 
of steel and of rolled iron and steel is even 
more pronounced. The growth of this 
branch of its iron and steel industry dur- 
ing the decade from 1890 to 1900 can be 
better appreciated, perhaps, by calling at- 
tention to the fact that the value of its 
steel and rolled iron and steel products 
in 1900 exceeded by $727,302 the total 
value reported for the whole country (in- 
cluding Pennsylvania) in 1890, the figures 
being as follows: Total value of products 
reported in 1890 by all rolling mills and 
steel works, $331,860,872; value of similar 


| Total. 
Year 
| Tons. Cost. 
{ 

1900 34,649, 109 $76,089,080 
| 18go 21,728,698 | 74,254,942 
| 1880 10,029,378 | 39,974,700 
} 

‘4 1900 25,722,000 67,257,063 
| 1890 15,558,412 66,971,256 
| 1880 | 6,853,667 36,516,€97 
| 

1900 | 1,600,313 317721385 
18go0 1,145,599 3,086,808 
1880 316,114 g10,667 
1900 7,326,706 | 5,059,632 
1890 5,021,687 | 4,195,878 
1880 2,829,597 | 2,547,336 


FABLE IIf1—GROWTH OF THE IRON AND STEEL INDUSTRIES AS SHOWN BY THE 
MATERIALS USED. 
Tons. } Per cent. of 
Increase 
CLaAss! 1890 | 1880 
1900 1890 18so. | to | to 
{ 1g00, 1890 
| 
| ; | 
Total 29,507,860 | 16,264,478 | 6,486,733 | 81.4) 150.7 
, P | } 
Products of blast furnaces - «+ | 14,452,234 | 8,845,185 | 3,375,912 | 63.4) 162.0 
Products of rolling mills and steel 
works - oe we ww ee 6 | 1§,040,129 | 7,388,244 | 3,046,038 | 103.6] 142.6 
Products of forges and bloom- | | 
eries 15,497 31,049 64,783 | *50.1 52.1 





* Decrease. 


TABLE IV—-GROWTH OF THE 


IRON AND STEEL 


INDUSTRIES AS SHOWN BY THE 


OUTPUT. 


pig-iron industry becomes more apparent. 

As shown by the details given in the 
table, Pennsylvania reported in 1900 con- 
siderably over one-half of the total capital 
invested by the whole country in the man- 
ufacture of steel and of rolled and 
steel; employed over one-half of the total 
number of wage-earners; paid these wage- 
than one-half of the total 
wages reported; paid for materials used 


iron 


earners more 
considerably over one-half the total cost 
reported, and, as already stated, manufac- 
tured iron and steel products greatly in 
excess of the value reported by all the 
other iron and steel manufacturing States 


in the Union. While, as has been shown 


products reported by Pennsylvania only 
in 1900, $332,588,174; excess of value re- 
ported by Pennsylvania in 1900 over the 
value reported for the whole country (in- 
cluding Pennsylvania) in 1890, 727,302. 
The increasing use of iron and steel in 
the construction of large 
office buildings, bridges, steel cars, etc., is 
forcibly shown by comparing the prodtuc- 
tion of structural shapes in 1900 with 1890 
and 1880. In 1900 the total production of 


late years in 


iron, Bessemer steel, and open-hearth steel 
material for structural purposes was &56,- 
983 tons, against 276,355 tons in 1890, an 
increase of 580,628 tons, or 210.1 per cent, 
and 87,006 tons in 1880, an increase of 
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769,977 tons, or 885 per cent. Steel has 
largely supplanted iron for work of this 
character since 1880, when almost all the 
structural shapes reported were made of 
the latter metal. As shown in the table, 
the falling off in 1900 in the production 
of iron structural shapes as compared with 
1890 amounted to 95,701 tons, or 77.9 per 
cent., and as compared with 1880 to 59,347 
tons, or 68.7 per cent., the figures for 1890 
showing a growth as compared with 188o. 
Bessemer structural shapes show an in- 
crease in 1900 as compared with 1890 of 
178,360 tons, or 208.8 per cent., and as 
compared with 188 of 263,303 tons. Open- 
hearth structural shapes increased in 1900 
over 1890 by 497,969 tons, or 731 per cent., 
and over 1880 by 566,021 tons. 

The production of open-hearth steel in- 
gots and castings in the United States in 
the census year 1900 by the acid and basic 
processes amounted to 3,044,256 tons, as 
compared with 480,035 tons in 1890 and 
75,269 tons in 1880, an increase in 1900 
over 1890 of 2,564,321 tons, or 534.2 per 
cent., and over 1880 of 2,960,087 tons, or 
3,944.0 per cent. 





Punching Brass Clock Gears—Movable Stripping 
Devices. 


BY WM. DORAN. 

We were manufacturing an automatic 
time indicator and had been buying sheet 
brass blanks, for making the gears, from 
a firm in New England. At length the 
firm decided to produce the gears them- 
selves from the sheet, and the punch and 
die here shown were made to produce 
them. 

The gear shown in Fig. 1 was produced 
complete from % inch thick sheet brass. 


Holes were required to be punched at A, 





GEAR TO BE MADE. 


THE 


FIG. I. 


B and C, five sections D cut away, the 
center hole punched and the teeth cut. 
The gear was required to be perfectly true 
with the center hole and to balance evenly. 

A cross-section of the punch and die is 
shown in Fig. 2, with a plan of the die in 
Fig. 3. Three successive operations pro- 
duce the gear. The three holes A, B and 
C and the large center hole are pierced in 
the dies at the first stroke, the sections VD 
are punched out at the second, and at the 

















October 30, 1902. 


third stroke a finished gear is cut out. 
Hardened and ground bushings are used 


for the dies hi, d and m, to allow of easy 


repairing. 
It is in the die X X that unusual con 
} 
ON : + 
E 
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This for 


punching the sections D, is made in two 


ditions are met. die, used 


parts, although this might not appear 
necessary to some. The work to be done, 
however, in this die was of such a char- 
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acter that satisfactory results would have 
been impossible with a solid die 
The 


as located 


“spider” used in this die is shown 


and fastened in position in 
As shown, 
hole at Y 


turned 


Fig. 3, and in detail in Fig. 4 


five arms and a 


the 


there are 
The 
taper, large at the back and 
rhe 


har dened 


outsides of wings are 
maller at the 
left 


drawn 


cutting face spider was large 
all 
light straw. 
hole Y was lapped to the size of the hole 


in the gear, 


over and and to a 


It was then chucked and the 
afte 


* which the spider was 
mandrel and ground all over 


forced ona 


to size, which was, to say the least, a very 
nice job The portion X X in the die 
plate was bored taper, and five shallow 


channels A were cut into its walls, a 

cating seats ft the wing - of the 
spid 

The blanking die IV’, in which the gear 
teeth are d t finished piece 
produced, was finished by reversing the 
usual method; that instead of shearing 
the punch through the die, the die was 
broached by the punch As will be seen 
in Fig. 2, this punch is finished with a 
stem F to fit a hi in the machine steel 
holder /:, and ha e straight through 
it for th pilot pin A Che teeth in the 
punch were milled and finished in_ the 
same manner as a gear would be, getting 
as smooth a finish as possible Che punch 
was hardened and drawn slightly, afte 
which the fac \ ground and stoned 
keen. The die /!’ was then finished by 
using the punch as a broach he di 
plate V was hardened and ground Chen 
the punch “1 was reannealed and sheared 


into and through the die Thus a perfect 
| 


attained. The punch was left soft 


7 is in 


a counterbored seat / 


fit was 


The center punch on 


piercing 


‘ ‘ 
i” 


piece and Is let 


in the holder The other three piercing 
punches for the holes A, B and C, Fig. 1 
are of drill rod, and are located in strong 
suppiementary holders, as shown at Fe, S 


and K 
The punch (or punches) for cutting 
the sections DJ, in Fig. 1, is shown at VO O 


in Fig. 2, and a plan or face view of it in 


Fig. 5. P is the pilot pin. The punches Q 


form parts of the solid piece O and were 
not hardened, as, if they had been, the re 
distortion would 
die X X 
As it was, by 
the di 


have made a fit 


the 


sulting 


within the and pider im 


shearing the sec¢ 
them 


po sible 


tions O and leaving 


soft, no difficulty was experienced in get 


ting a close fit at all points. 


The only part requiring further descrip 


tion is the stripper, which is of unusual 
construction As shown in Fig. 2, it is 
located on the punch, or “male” die t 


comprises ‘el plate 7, fitting 


around the punches proper, two blocks of 


hard-spring rubber U7, one 


tween the stripping plate and the punch 


face at each end, and four studs of 


he yider 


the usual construction, not shown. One 
ot the se studs lo« ited at each of the 
four corners, with the heads let into coun 
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terbored hole in the back of the holder 
and the ends screwed into the stripping 
No other springs were required, 
blocks for that 


plate. 
as the rubber answered 
purpose. 

Although a great many diemakers claim 
that spring strippers located on the punch 
be where a _ stationary 
stripper be the still 
there is a large variety of work for the 
production of which a movable stripper 
must be used if accurate results are to be 


used 


located 


should not 


can on die, 


obtained. 

It is well known that punching or per- 
forating dies having stationary strippers 
will distort the plates or articles punched 
by them, and often to such an extent as 
to require subsequent straightening. Thus 
where are used 
for clocks, electrical instruments, etc., are 


accurate parts, such as 
produced in gang dies, the distortion of 
the metal upon progres- 
sively by the various punchxcs, will, when 
stationary strippers are used, prevent the 
On the 


other hand, where movable strippers (any 


is worked 


as it 


production of satisfactory work. 


of the various types I mean, and not mere 
ly the one shown here) are used, a clear 
space left punches and 
dies, enabling the operator to manipulate 


is between the 
and observe his work quickly and accu- 
The stripper comes down on the 
first, and 


before 


rately. 
straightening 
the punches enter, 


strip of stock 
clamping it 
while the pilot pins locate for the various 
operations positively. The metal is held 
under pressure while the punching and 
and by this 
the comes out perfectly 
straight and true. Where a 1umber of 
small perforating punches are required, 


stripping are being done, 


means work 


they may be made with the use of the 
movable stripper much shorter than a 
stationary stripper would permit. At the 
same time a smaller hole, in proportion to 
the thickness of the stock, may be pierced 
because of the which the 
movable stripper (when well fitted) gives 
to the punches up to the point where they 


close support 


enter the stock. 





Milling Worms on the Planer. 

The attachment which converts a planer 
into a milling machine has been shown in 
our pages before, but the half-tone shows 
an interesting and profitable employment 
of it which warrants us in again bringing 
it to the attention readers. The 
story of it is told very completely by the 
half-tone, and if any additional informa- 
tion is wanted it is supplied by the draw- 


of our 


ing, Fig. 2, which shows the mounting and 
feeding of the worm in detail. The worm 
wheel at the right in the half-tone, driven 
at a very slow speed by the worm and the 
reducing train of gears, is shouldered be- 
tween two standards and has two feathers 
which fit in splines in the master screw 


and cause its rotation. The pitch of this 


is the same as that of the screw or 
The flat pin or key a 
fits into a groove of the thread and consti- 


screw 


worm to be cut. 
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tutes the nut by which the screw is fed 
along as it rotates. It is held up by key Db, 
and when this is withdrawn a drops and 
the screw may be moved along endwise as 
required. The blank to be cut slips on t 
the of the with a 


sleeve outside which fits the other stand- 


inserted stem screw, 
ard and a nut which holds all together. 
The worms shown have a double thread 
When the 


pin a is dropped and 


cut 


slid 


1S 


thread 
the 


one of grooves 


screw 1S 
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that it is decidedly refreshing to find in 
the Railway and Engineering Review the 
following editorial article, entitled as 


above. Our contemporary says: 

“Tf, as is not improbable, the prospec 
tive settlement of the anthracite coal strike 
shall to the the 
solution of the question as to where the 


prove be beginning of 
rights of private ownership become sec 
ondary to the rights of the people when 


ever public utilities or necessities are con- 














along for this pin to be inserted in the next 
groove, which is all the change required. 
The pulley driving the screw may run 
continuously, the knurled screw d provid- 
ing the means for connecting it to drive 
the shaft upon which it runs or to discon- 
nect it as required. The 
course bolted upon the 
obliquely to correspond with the angle of 


is of 


platen 


frame 
planer 











MILLING WORMS ON THE 





PLANER 


cerned, then the privations endured by the 
miners, the losses incurred by the opera- 
tors and the inconveniences borne by the 
people will not have been altogether us« 
less, It 
dividuals, the right to determine the dis 
position of property is inviolable, but it 


is conceded that as between in 


must also be admitted that whenever such 


disposition transgresses public welfare 























the screw thread, and the platen is firmly this prerogative must be modified, if, in- 
secured to the bed. The Farwell milling deed, not altogether abrogated. In a 
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FIG. 2. DETAILS OF WORM MILLING ATTACHMENT. 
attachment here shown in operation is primitive state where social obligations 


made by The Adams Company, Dubuque, 
Iowa. 





Ownership of Public Necessities. 

It is so common to see trade and tech- 
nical journals standing up for the power- 
ful represent, right or 
wrong, refusing, in fact, to perceive that 


interests they 


there can be two sides to any question in 
which their special interests are involved, 


are practically wanting, a man may do 
what he will with his own without let or 
hindrance. In and in 
such a condition only, are men indepen- 


such a condition, 
dent. The moment social relation and in- 
terchange begin, that moment reciprocal 
obligation commences. The development 
and progress of these relations involve a 
of individual 
authority, and it is easily conceivable that, 


corresponding diminution 
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extended to its ultimate, the direct an- 
tithesis of primitive conditions logically 
obtains, and from 
come to socialism, the one as objection- 
able as the other. Where :s the happy 
medium? is the problem, ‘and to its solu- 
tion the this time 


naturally are turned. 


barbarism we have 


minds of students at 

“To substitute the concrete for the ab- 
stract, the 
affords an excellent object lesson. As so- 
ciety is organized in this country, it is im- 


present anthracite agitation 


possible for men to be independent on the 
question of fuel. Although there is an 
abundance of coal in the country, it has 
come under the control of a comparatively 
few individuals. Originally it was owned 
by the people in their associate or govern- 
mental capacity, but it has been surren- 
dered for a stipulated consideration to the 
control of those who are now in posses- 
sion. The whole trouble has arisen from 
the lack of a distinct understanding as t 
the obligations that necessarily follow 
such transfer. As a fact, the 
coal itself was not and could not be trans- 
ferred; all that was involved in the trans- 
action was the privilege to mine and dis- 
tribute it. It was impossible that the indi- 
vidual user of coal in the country should 
do his own mining. 
much of the supply as he requires for his 


matter of 


He is entitled to so 
use, but because of attendant social con 
ditions he must employ someone to get it 
out and deliver it in the form and place 
suited for his purpose. The right to d 
this is all that the mine owners obtained 
when they purchased the property. Should 
they attempt to close down the mines and 
stop the supply of coal under the plea that 
as belonging to them they had the right to 
keep their property, they would soon dis- 
cover their mistake. It is at this point 
that individual rights become subservient 
to public welfare. The obligations implied 
in the purchase of the control of the prop- 
erty must be fulfilled. 

“If our premises are correct, the cost 
to the consumer of this commodity should 
be such a sum as will afford adequate re 
turn for the 
cerned. The mine owner is entitled to his 


labor involved to all con- 


share because of invested capital and 
supervisory employment; the miner to his 
share for the labor in getting out the coal; 
the owner of transportation facilities t 
his share for delivering it at the place of 
consumption, and each of these propor- 
tions because of the public character of 
the article in question is properly the sub- 
ject of public concern and adjudication 
This is why such an exigency as at pres 
ent exists, The government has a right to 
shall be done, and it is at 
not 


determine what 
debatable if 
that 
supply of this public necessity shall not 


least the government is 


bound to see interruptions of the 
be allowed to seriously affect the people, 
even to the extent of taking temporary 
possession of the property. It will be re- 


membered that on a certain occasion when 


a railroad in Iowa temporarily abandoned 
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service on one of its branches because ot 


long-continued and severe snowstorms 
making the cost of operation greatly in 
excess of its possible earnings, the people 


located on the line in their distress ap 
pealed to the Governor of the State for 
aid. 


resume operations, setting forth the neces 


He in turn requested the road to 


sities of the people located thereon, but 
the railroad company declined to comply 
with his suggestion. The answer of the 
Governor was vigorous and to the point. 
‘If you do not open that line 


I will,’ and the 


He said, 
within twenty-four hours, 
line was opened. 

“Tt should be understood, however, that 
all of the obligations in connection with 
this question does not rest upon the op- 
erators, The miners, although in less de- 
gree, just as surely have their responsibili 
ties to the public. The right of the indiv- 
idual to dig his own coal has been rele- 


gated to them, and in accepting the em 


ployment they tacitly agree to supply the 
need. Here, the 


one of individual preference, but of public 


again, question is not 
necessity, and the miner has no more right 
to inflict a hardship upon the public by 
refusing to pursue his occupation than has 
the the 


mined. Such a menace to public interests 


operator to permit coal to be 


cannot be admitted as inherent to any 


There can 
the 


private or personal occupation 
that the 


concentrate 


be no doubt but miner has 


same right to and augment 
his power through the medium of com- 
bination as has the operator, but when in 
the employment of the force resulting 
from such combination the supply of a 
necessary commodity is affected, the supe 
rior right of the public must control. 

“Tt is just possible that the operators 
have mistakenly exercised themselves in 
an attempt to control the price at which 
this public commodity shall be delivered 
to the consumers. As stated in the out- 
set, they are entitled to a fair return for 
for their 
Under the 


the capital invested and own 
work in handling the business. 
American policy they are permitted in the 
first instance to determine what this shall 
be, and the people will accept their con 
clusions up to the point, and often b yond 
the point. where it becomes excessive and 
burdensome. 
further than 
what compensation the miner shall receive 


They have, however, gone 


this and elected to decide 
for his part of the work, and thus deter- 
mine what is the ultimate cost to the con- 
sumer. Herein lies an opportunity for a 


grave error, Suppose, in the first place, 
the operator was to charge for use of his 
capital, his brains and his time, only such 
an amount as he would be able to justify 
before any competent tribunal,and thenadd 
to such a sum whatever may be demanded 
by the miner for his work, what would 
happen? Certainly coal would at the out- 
set cost the consumer more than ordinarily 
is the case; but if it could be demonstrated 
was on the one hand 


that the extra cost 


excessive and on the other more than the 
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miner was entitled to, it would not be 
long before that part of the total cost 


} 
would be readjusted. It certainly is in 


disputable that the miner has the sam 
right to determine what he shall receive 
for himself as has the operator for him 


self, and it is more than questionable tl 


lat 


because of the public nature of the em 


ployment that the public has the right to 


decide in both cases. The inauguration 
of such a policy would no doubt upset 
present values, but that is a minor con 


sileration. Public utility must be served 


regardless of individual convenience or 
profit. 
“It is easy to perceive that this line of 


argument points to permanent courts of 


arbitration to which all such questions 


shall be referred, and that it includes all 


quasi-public utilities. It is just for this 


reason that the subject is treated in these 
columns, Railroad operation comes in this 
category, and if the interruptions to traffic 
which are constantly occurring because of 
so-called employe I 

} 


x” prevented by 


dispute s between the 


and employee can | refer 


ence to such a court, there is ample reason 
for its establishment To come back t 
the original proposition, a man may do 
what he will with his own, but there are 
a good many things which are not his 
own, and among them is the coal which 
is in the earth, and the opportunity for 


performance of 
a railroad is constructed. In both 
others, the 


transportation, for the 
which 
of these things, as in many 
public, because of its paramount interest 


should be the final arbiter.” 


The Process of Coal Combustion. 
[Three things are essential to combustion 
firebox, as 
The fuel 


supporter of 


or burning in a locomotive 
Chey are: 


the 


well as elsewhere. 


burned; oxygen, 
burning, and the igniting temperature of 
the fuel our attempts to 


economize we apparently lose sight of two 


to be 


Sometimes in 


of these and regretfully watch the other 
disappear into the firebox. One person's 
regret may be due to the fact that th: 


fuel is costing him money, while the other 


may be thinking of the fuel only in rela- 
tion to the performance sheet. What is 
needed just now among all railroad men 


who have any immediate connection with 
the consumption of fuel is a concentration 
of attention on the interdependence of 
fuel, oxygen and ignition temperature 


The fuel 


tives is soft 


used on most of our locom 


or bituminous coal, and for 
will receive sole considera- 
Let it be said that 


burn. Before any 


that reason it 
tion in this discussion 
doe 3 


burning can occur the coal must be broken 


coal, as such, not 


down, which process requires an expendi 


ture of heat. The first products of this 
breaking down process are coke and gases 
The coke is made up of carbon (tech 


nically known as “fixed carbon”) and 
those 


substances which help to make the 


* J. W. Shepherd, Western Railway Club 
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ash. The gases evolved are almost all 
composed of hydrogen (the lightest known 
gas) and carbcn, therefore called hydro- 
carbons. These hydro-carbons must also 
be broken down into their components, 
hydrogen and carbon. Practically speak- 
ing, the heat value of a ton of bituminous 
coal depends on the number of pounds 
of fixed carbon and number of pounds 
and relative composition of the hydro- 
carbon gases which will be produced upon 
heating it. In general, the hydro-carbons 
are in excess of the fixed carbon, and the 
two together will usually average from 
1,600 to 1,700 pounds per ton of coal. 

The real process of burning in a loco- 
motive firebox is the uniting of oxygen, 
a gas, with the fuel to be burned. In this 
uniting process heat is evolved and used 
in generating steam. If a sufficient sup- 
ply of oxygen be present, a pound of car- 


bon will burn to form a colorless gas, 
carbon dioxide (usually written CO:), and 
enough heat will be evolved to convert 


12.5 pounds of water into steam, the water 
to begin with being at the tank tempera- 
ture, and the steam generated at a boiler 
pressure of 180 to 200 pounds. If, how- 
ever, the supply of oxygen be restricted, 
then another colorless gas will be formed 
called (CO), and but 
4 pounds of water will be evaporated un- 
pressure, etc. 
That is, with the same carbon to be burned 
full heat value or less 
than one-third, depending solely upon the 


carbon monoxide 


der similar conditions of 


one may get its 
A pound of hydrogen 
burned will evolve heat enough to evap- 
54.5 water under the 
above conditions, 

The igniting temperature of carbon is 
a little more than goo degrees (Fahren- 
heit) ; hydrogen about 1,200, and hydro- 
carbons from 940 to 1,230 degrees. There 
is no reason why these temperatures can- 
not be constantly maintained in a firebox. 

It need hardly be mentioned that in 


supply of oxygen. 


orate pounds of 


obtaining fuel we must take what nature 
has provided for us, but in supplying the 
oxygen—which is just as necessary— 
man’s skill is called into play. This im 
portant gas, oxygen, is a part of the air, 
being about one-fifth of it, by volume. 
Since it may be had for the taking, the 
enginemen’s source of supply is the atmos- 
phere and the extraordinary demand is 
m t by an induced draft. At present this 
draft is produced by shooting the exhaust 
steam into the stack. Objections to this 
method are back pressure in the cylinders 
and the almost absolute dependency of the 
strength of draft on position of rever e 
off. This latter objection 
frequently manifests itself to the discom- 
fiture of the fireman and also in the loss 
of fuel. 
the present warrant the prediction that 
another method must supplant this one. 


lever, or cut 


The economic considerations of 


Not only is oxygen necessary for burn- 


ing, bu? it must touch whatever burns. 


Right here is where locomotive men’s 


It is not enough 


troubles begin in earnest. 
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that the requisite amcunt of oxygen pass 
through the firebox in a given time, but 
its usefulness is largely determined by 
just where it is going through the box. 
To illustrate: Some time ago the writer 
had occasion to ride on a locomotive used 
in heavy freight service. This particular 
locomotive was known among the men as 
“the coal eater,” and the reason was soon 
apparent, for practically all the oxygen 
was being pulled up through the forward 
two-thirds of the box and the fireman kept 
steam at the expense of fuel. Evidently 
the draft appliances were improperly ad- 
justed. Other instances might be cited 
in which with apparently a proper adjust- 
ment of draft appliances similar results 
were temporarily produced on account of 
uneven firing. illustrations 
based on the improper utilization of grate 
instances of “holes” in a fire 
belong in the same cat- 


These are 


and 
‘clinkers” 


area, 
and 
egory. 

In an earlier part of this paper it was 
stated that of the twe heat-producing fac- 
tors from coal the hydro-carbons usually 
weigh more than the fixed carbon. About 
one-fifth of the weight of the hydro- 
carbons is the weight of the hydrogen 
which they evolve when broken down. 
And a pound of hydrogen, it will be re- 
membered, is worth more than 4 pounds 
of carbon for heating purposes. It must 
be evident, therefcre, that more than half 
the fuel consumed in a locomotive is con- 
sumed as gases. In this connection it is 
well to remember that when these gases 
are evolved they do not loiter, in order to 
be burned, but hasten at once towards the 
stack. One or two seconds’ delay in burn- 
ing them means their loss. If they remain 
intact they, being colorless, escape unno- 
ticed. This is the condition that generally 
obtains when a fire is badly clinkered and 
the fireman longs for black smoke while 
his pointer continues to drop backward. 
No wonder the pcnter goes back. Heat 
is expended in breaking down the coal, 
and then the best part of the fuel is 
simply thrown away. When a fireman 
produces black smoke he does so because 
he is partially, but only partially, burning 
the hydro-carbon gases, and thereby is get- 
ting something in return for the heat used 
in evolving them and breaking them down. 
Such a smoky fire will generate more 
steam per pound of coal than the smoke- 
less, cindery one cited, but that does not 
justify the belief prevalent among some 
enginemen that a smoky fire is the best 
kit d for steam. Black smoke is unburned 
carbon from the hydro-carbons. It is un- 
burned usually because of the lack of suf- 
fic ent oxygen. In this dearth of oxygen 
some of the carbon is partially burned to 
Therefore the 
black smoke ty no means represents the 
fuel loss from a smoky fire. /t is simply 
In general 


form carbon monoxide. 


an indicator pointing to a loss. 
a smoky fire is produced by putting the 
coal into the box in such a way and in 
such quantity ‘hat the hydrocarbons upon 
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being evolved are not in contact with suf- 
ficient oxygen for their complete burning. 
Fires that roll out dense clouds of black 
smoke are not the only ones that waste 
fuel. A given amount of hydro-carbons 
requires a certain amount of oxygen for 
complete burning. But suppose there is 
an insufficiency of oxygen, then some of 
the carbon may be but partially burned, 
forming carbon monoxide, which is per- 
fectly colorless. There is always danger 
of a loss of fuel in heavy firing, because 
of the large amount of hydrocarbons 
evolved in a given time. 

Too much stress cannot be laid on the 
con ideration of the hydro-carbon gases 
in locomotive combustion, for they are 
either the friend foe of the fire- 
man just as he chooses to make them. If 
properly handled, they are worth more 
than all else he can get from his coal, or 
if improperly handled he may lose almost 
any portion of them and obtain black 
smoke besides, To sccure proper combt.s- 
tion of these gases then, immediately upon 
being evolved they should be mixed with 
sufficient oxygen for their complete burn- 
ing. 
to assist in this mixing. 

No stress has been laid on the burning 
of the carbon in the coke, because it sim- 


or the 


On some roads a brick arch is used 


ply lies on the grates and waits for the 
A fireman doesn’t 
lose fuel from that source, 

touch 


oxygen to come along. 
must whatever 
that 

finely broken in order to 
At present too much coal is put 
into fireboxes in large chunks, and the 


Since oxygen 


burns it is evident coal should be 


insure proper 


contact. 


hydro-carbons evolved do not have tne 
chance to come in touch with oxygen as 
they must in order to be burned. 

A word might be said regarding the 
influence of moisture in coal—also the 
practice of wetting coal—aside from the 
fact that it takes heat to evaporate this 
moisture. The steam generated from a 
quantity of water occupies about 1,800 
times the volume of the water at atmos- 
pheric pressure. At a reduced pressure 
and high temperature, such conditions as 
one would find in a firebox, the volume 


would be corr*spondingly larger. There- 
fore water introduced into a firebox 
through any medium, upon becoming 


steam (and if not dissociated) occupies 
space that would otherwise be filled with 
other gaseous products. That is, the effi- 
ciency of the dr ft is impaired. This 
same effect manifests itself in firing on 
damp or rainy days. 

As a concluding statement, permit the 
prediction that inherent objections to the 
present method of draft and the present 
form of fuel make «. change in both neces- 
sary. 

For pasting paper to iron or steel, mix 
Dexterine with water and boil it down until 
it assumes about the consistency of very 
thin glue; it will not hold on oily sub- 
stances. 
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Letters From Practical Men. 


Stopping Off from the Middle of a Pattern. 
Editor American Machinist: 

The order had come in for that special 
headstock we quoted price for the other 
day, charging 30 shillings ($7.50) on it 





FIG. I. THE PATTERN. 


for the cost of making another pattern. It 
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question, but after a re-explanation he 
promised to try. In about three hours he 
had the job finished, and when cast it 
was a splendid casting. An hour and a 
half’s extra molding thus saved a couple 
of days’ patternmaking. And this is how 
the job was done: 

Fig. 1 shows the pattern; and it will be 
noted that as the casting is to be molded 
base up in an ordinary two-parted flask, it 
is necessary that the projecting facings A 

These 
B is a core print. 


dovetailed on as 
The middle 


be loose. were 
shown. 
portion of the pattern is paiallel and of 
uniform section. The pattern was rammed 
up towards one end of the flask (see Fig. 
2) in the usual way. After removing the 
cope, the pattern was withdrawn and re- 
placed in the position denoted by the 
dotted lines, Fig. 2, the sand at B and C 
being removed to enable this to be done, 
and then rammed into the 
spaces B and the space left by the upright 
E, the mold then presenting the appear- 
The parts of the 


sand was 


ance shown by Fig. 3. 
sand at D were carefully rammed, as the 
mold of the upright at D would form part 
of the finished mold. The cope was now 
replaced, the sand was rammed carefully 
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print to the length as shown in Fig. 4, the 
original print being shown by the dotted 
lines H. 


out at K, and a bit of wood was used to re- 


The sand was roughly scooped 


form the lug. The core was secured to 


the top and the mold generally trimmed up 
in the usual way. 


‘ 


forgotten to mention that the 


ay) | 
A 
i | | } 1 


I have 








cael —_—/ a | 
Am « Ma nent 
FIG. 6. THE CASTING 
dovetailed facings A, Fig. 1, were with- 


drawn after the body of the pattern by 


drawing them in and up the spaces left by 


the uprights. 


It will be clear that this method of 
molding, or rather stopping off, can be 
adopted in any case at all similar in its 
nature. Francis W. SHAW 





Advice to an Apprentice Boy Again. 


Editor American Machinist: 




















was to be exactly like our standard pat- down to touch the pattern in its new posi- At page 1315 “Dutch” has a few com 
tern, but 5 inches shorter. I had instructed tion, the cope then removed, the pattern ments on H. B.'s article at page 1056. I 
the patternmaker to make the pattern, again drawn, and the space F, Fig. 3, will state for “Dutch's” benefit that I was 
when it struck me that it might be pos- filled with sand level with the joint of the not one of the vaudeville actors nor the 
= qe —_— 
ne nia | m 
REE s } No San 
S SQ Here ’ : J tastes 
I 
We b C Cc "; 
iE ‘ Dj 
| Sansa onic - iaiicacae Amerwan Ma — 
FIG. 2. FIRST POSITION OF PATTERN. FIG. 3. SECOND POSITION OF PATTERN. 
sible to utilize the standard pattern. Upon box part, as shown at F, Fig. 4, which man who was discharged; I was the dis 
first thoughts it seemed impracticable, figure also shows the finished mold. Re- charger, or, in other words, the foreman 
however, to make this do, but after a mo- place the cope and fill in the sand between When this boy engaged with me it was 
ment or two’s consideration the method 
shown by the appended sketches presented ? ; a ~{3 wees 
itself. I asked the patternmaker if he Siac 
could suggest any way of molding the re- A . H G 1 * 
quired headstock from the standard pat- — ea Core. | K eee 4 | Coi i 
tern, but after deliberation he answered my: eat F a Ni scpreeres we 
“No.” He ‘“couldn’t see how a piece S ; SH 
could be stopped out of the middle.” Tak- 4 cl es k 
ing the pattern into the foundry, I ap- id Ss 
proached the foreman molder. “Can you 
make a casting off this, but 5 inches short- , 
er?” After a moment, during which the : eZ 5 PEE! pa ad 
wrinkling of his brow showed intense 
thought, he replied, “No, I can’t; but I FIG, 4. THE FINISHED MOLD FIG. 5. CROSS-SECTION AT Ga 
can make one 5 inches longer.” Said I, 
the end and the first bar G. Remove the to learn the machinist trade, and I hired 


“Suppose you go this way about it,” ex- 
“Well, it might be made 
” Now, 


plaining my idea. 
that way. Take it over to Charlie. 


Charlie had exactly the same reply to my 


cope, and, using a piece of wood the same 
size as the core print is required in the 
shortened mold, stop off the original core 


him to do the work of an apprentice and 


learn this trade. Now, it takes a lifetime 


to learn the machinist trade, as there is 
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always something to learn; but I taught 
him a trick of the trade in five minutes 
that he will not forget in a lifetime, if he 
wishes to get on in this world, and that is 
his business. Again, I re- 


to mind own 


peat: Boys, if you want to get on and 
learn your trade, cut out this squealing 
business. You 
from “Dutch” or from any other foreman. 


will never learn a trade 
Keep your eyes and ears open and your 
mouth shut about things that do not con- 
cern you but only help to get you into 
trouble and bring the dislike of the men. 
Understand me well: the men, they are 
the ones to give you valuable pointers. 
I don’t want to put old heads on young 
and | put on 
some of the old machinists’ heads that I 


shoulders, would hate to 
have seen in my time. 
“Dutch” “hi... 
one of the vaudeville actors.”’ 
Yes, “Dutch,” I am forty-five, and once 


must have been 


says 


in a while, when the boss is not around, 
I can make as big a monkey of myself as 
when I was eighteen learning my trade, 
and at the end of the day I have as much 
work to my credit as one of those men 
who go about the shop with a graveyard 
face. 
“Dutch” 
the 
Here in Chicago, when one journeyman 


says “H. B. might have advised 


men to mind their own business.” 


tells another to mind his own business, he 
the 
When your apprentice boy 


stands near fire escape while he is 
telling him. 
comes to you with a story about the work- 
men, tell him to sit down while you get 
a liammer handle; give him a little fatherly 
advice, tap him one on the coco as a re- 
“Gotlieb, my boy, that 


H. B. 


minder, and say 


is vour business not.” 





Machining Aluminum. 
Editor American Machinist : 
Some of had 
from aluminum castings tearing up under 


those who have trouble 
the tool, leaving a rough, porous surface, 
may be interested in the fact that we have 
found that the use of kerosene as a lubri- 
cant enables us to produce a good finish 
in turning and chasing, while lard oil 
gives excellent results in tapping. 

The constantly increasing use of alumi- 
num makes all items concerning its manip- 
ulation of interest, and I hope some of 
the brethren tell us their 


experiences 


may some of 
I should like to know some- 
thing about press-working and drawing 
it - 


[There may be some disposition to ex- 


O. DANSE. 


aggerate the difficulties of machining alu- 
minum. In the present issue will be noted 
a description of dies for producing an 
aluminum box, and the writer suggests no 
difficulties in connection with the material 


used.—Ed | 





Milling Machine Feeds. 
Editor American Machinist: 
We have heard a great deal lately about 
the “all-gear” feed for milling machines 
understand that 


and have been given to 
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this method of feeding a milling machine 
is a great advance upon all previous prac- 
tice. Being of opinion that such is by 
no means the case, the writer respectfully 
begs to put forward a few arguments in 
favor of a different method of feed driv- 
ing which appears to him to be not only 
more scientific in principle but to be pro- 
ductive of greater efficiency in practical 
use. 

I am aware that the ‘‘all-gear’’ feed has 
advantages over the belt feed as usually 
applied, i. e., driven from the spindle, but 
am of opinion that it has several serious 
disadvantages and dangers, and am even 
prepared to say that with the “all-gear”’ 
feed it is impossible, under certain not un- 
usual conditions, to get out of the machine 
more than a fraction of the work which 
it should perform. 

A considerable experience in the design 
of milling machines has convinced me that 
the the feed of a 
milling machine is from the countershaft, 
and in such a way that it is not affected 
by changes in the speed of the spindle. 
If this method is adopted, the same posi- 
tion or arrangement of the feed-changing 
mechanism always produces the same rate 
of speed, and the working of the feed 
gear is consequently much more easily un- 


correct way to drive 


derstood than is the case where each po- 
sition of the feed-changing device corre- 
sponds to as many speeds as there are 
spindle speeds, which is the case when 
all speeds are driven from the main spin- 
dle, whether driven positively or by fric 
tion. 

The milling machine which will give the 
best satisfaction is the one which will pro- 
duce the required quality of work at the 
the which 
work can be done depends entirely upon 
the rate of feed, the speed of the milling 
cutter should always be made subservient 
to the feed. 


highest rate, and as rate at 


When experimenting for the purpose of 
finding the greatest rate at which a given 
piece of work can be done, the first step 
is the adoption of a certain rate of feed, 
which in the first instance is generally es 
timated, with experience as a guide. The 
find out the 
spged of the milling cutter can be adjusted 


next thing is to whether 


so as to enable the work to be done at 
that feed. 
and further adjustments of speed made 
until the highest feed at 
the work can be done is determined. If 


If so, the feed can be increased 


rate of which 
the opposite method is adopted, viz., first 
fixing the speel of the cutter, and then 
experimenting with the feed, it is probabie 
that the final result so good, 
and the process of finding the best speed 


will not be 


and feed will certainly be longer. 

With which the 
feed is driven from the spindle the feeds 
are generally tabulated at so per 
turn of the cutter, which seems to be an 


milling machines in 


much 


inaccurate method, inasmuch as it does 


not take into account either the diameter 
of the cutter or the number of teeth in it. 
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On a given piece of work a 2-inch cut- 
at twice the 
20 teeth, but 
for both 
from the 


ter with 10 teeth should run 
speed of a 4-inch cutter with 
the feed should be the 
cutters. If the feed be driven 
spindle and tabulated at so much per turn 
of the cutter, it will requiré adjustment 
to suit the varying spindle speeds for dif- 
ferent sized whereas if 
from the countershaft, no such adjust 
ment of feed would be necessary and noth 


same 


cutters, driven 


ing would require to be altered but the 
speed of the spindle. In cases where the 
of the 
more speeds the feed pulley on the coun- 


countershaft machine has two or 
tershaft can be driven by an independent 
belt from the shaft, and arranged 
so as to shift automatically on to a loose 


line 


pulley when the countershaft is stopped, 
thus speed of feed 
belt and at the same time preventing the 
feed from running on after the main spin- 


securing a constant 


dle has been stopped. 

The advantages of the “all gear’ feed 
over a belt feed appear to me to be non- 
existent, providing that the belt feed in 
question has sufficient power to do the 
The 
“all gear’ feed may have, and undoubted- 
ly has, advantages over a weak belt feed, 
say that a 
powerful belt feed has advantages over a 
weak gear feed. 
advantage in having a feed “positive’— 
1. e., geared directly to the spindle pro 
viding that the alternative ‘non-positive’ 
arrangement is sufficiently powerful 
the work. 
the further disadvantage that breakages 
are very liable to occur should a jam tik 


heaviest feeding that is called for. 


but it is equally logical to 


The fact is, there is no 


for 
The positive all-gear feed has 


place, and this fact has been recognized by 
several prominent milling machine build- 
ers, who provide a breaking piece or slip- 
ping clutch in order to save their feed 
motions from serious damage in case of 
admitting that the 
feed requires to be 


a jam, thus tacitly 
so-called ‘‘positive”’ 
made ‘‘non-positive”’ in order to be safe. 
It is quite true that many milling ma- 
with belt driven the 


machine spindle have not sufficient feed 


chines feeds from 
power for heavy work, and it will doubt- 
less be admitted that this is the result of 
driving by a belt from a spindle which at 
runs 
when heavy work is being done and when 


times at a slow speed, especially 
the greatest feed power may be required. 
If the feed belt is driven from the coun- 
tershaft it can be driven at a constant and 
high speed, and ample power can always 
be obtained irrespective of the speed of 
the spindle. 

In the workshop with which the writer 
is connected it is a regular practice to take 
cuts with very large face cutters requiring 
the slowest spindle speed (about ten turns 
per minute) with a feed of about 7 inches 
per minute, the feed motion driven from 
the countershaft, and it has been found 
impossible to do this with any standard 
milling machine at present on the market 
having feeds driven from the spindle, even 
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including those with “all gear’ feeds, the 
usual maximum rate of feed on the slow- 
est spindle speed being from about 2 to 
234 inches per minute with such machines. 
A similar disadvantage exists at the other 
end of the scale with spindle-driven feeds 
With the spindle running at its quickest 
speed—say, for example, 300 per minute 

the minimum feed is far too high for the 
small cutters used at that speed, on ac 
count of the high speed at which the spin 
dle drives the feed motion, and hence it 
has been found necessary to use on such 
machines high-speed milling attachments 
for speeding up the milling cutter without 
using the highest spindle speed, which, al- 
though provided, can yet seldom or never 
With 


feed these disadvantages do not occur, as 


be used. the countershaft-driven 


from, say, % 


the range of feeds varying 


inch per minute up to, say, 8 inches per 
minute, can be utilized with any spindle 
That 


must 


speed from the highest to the lowest 


the disadvantages indicated above 


result from a spindle-driven feed can be 
shown by the following example: 
speeds from, 


Assume _ spindle 


say, 10 up to 300 turns per minute, giving 


varying 


a 30 to 1 ratio of highest to lowest speeds. 


Assume, as a suitable range of feeds 


for slowest spindle speed ™% inch up to 8 
inches per minute, giving a 16 to I ratio 
(The 


ranges both of speeds and feeds are well 


of highest to lowest feeds. above 


within the usual limits.) 

At the highest spindle speed (300) the 
above feeds would become 15 inches up to 
240 inches per minute, as they would in- 
crease with the speed of the spindle and 
would of course be quite useless on the 
higher speeds. 


Conversely, if the range ™% inch up to 8 
inches per minute could be obtained on 
the highest 
would be only 1-30th of that amount on 


the slowest spindle speeds and would also 


spindle speeds, these feeds 


be of very little use, the highest feed for 
the slowest spindle speed being only about 
14 inch per minute. 

In order to obtain the proper range (! 
inches) at 


up to 8 all spindle speeds it 


would be necessary to have a total range 
of feed variation provided by means of 
the change mechanism giving a total ratio 
of (30x16) to 1 480 to 1, which is 
obviously impracticable. 

What is generally done with machines 
having spindle-driven feeds is to adopt 
a compromise by which a fairly workable 
range of feeds is obtained for the medium 
spindle speeds with a bad range at the 
top and a bad range at the bottom of the 
scale, and an examination of the feeds 
provided with the majority of milling ma- 
chines of this type will show that this is 
the case. 

Another disadvantage of the spindle- 
driven feed is that it absorbs a large part 
With 


the feed driven independently the whole 


of the belt power of the machine. 


of the power*of the main belt 


is used to 
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drive the cutter, enabling heavier cuts to 
be taken than is the case where a consider 
able portion of the power of the main belt 
is used up in driving the feed. The main 
the 


the feed goes on 


argument used against independent 
feed arrangement is that 
if the spindle belt 


there is certainly some truth in it. A 


slips or breaks, and 
t 
. 
slip when 


same time it must be remembered tha 1 


spindle belt is not so hable to 
I 


it has to drive the feed as well 


as the cutter, and that even if a jam should 


not got 


occur from this cause it is not so likely 
to cause trouble or to break up a machine 
as in the case of a jam with the positive, 
spindle-driven, all-gear arrangement, 
The it dependent method of driving the 
feed 


used extensively by a number of English 


motions advocated above has been 
and Continental machine-tool makers and, 
in my opinion, has many solid advantages 
over other arrangements 
The question is worth serious considera 


tion both by milling machine designers 


and by buyers and the writer therefore 
suggests that a discussion in your col 
umns by the advocates of the various 


methods of feed driving would be pro 
ductive of good results and would prob 
ably end in something approaching unan 
feed 
adopted by the various leading makers 
P. V. VERNON 
[In the AMERICAN MACHINIST, eighteen 
years ago (September 20, 1884), the pres 


imity in the principles of driving 


Coventry, Eng. 
ent editor contributed an article describing 


milling machine feed 
first 


an arrangement of 
the feed driven at a 


the 


in which was 


uniform rate regardless of spindl. 
speed, and then from that as a basis could 
The difficul 


ties referred to by Mr. Vernon were fully 


be varied to suit conditions 


recognized in the article referred to, ard 


a plan overcoming them proposed 


did not 


countershaft. 


was 


which involve driving from the 
In brief, the plan was to 
put a feed pulley on the spindle which 
was a reduced fac simile of the cone pul 
the This 


puiley which was a reduced fac simile of 


ley in countershaft. drove a 
the pulley on the machine spindle. It is 
of course evident that this second pulley 
driven at a constant 
belt at the 


belt was changed. 


could be speed by 


changing the feed time 


the 


same 
main From. the 
gears and other stepped 
shaft 


article in 


second pulley by 


pulleys the feed was to be driven 


Shortly after the question was 


written the device proposed was made and 
applied to a B. & S. universal miller, Un 
der date of September 24, J E. Haeseler, 
who has charge of the toolroom in whici 


this machine is at work, writes: 


“T am still using the feed you inquire 
think it is all right. I would 


about and 


not like a feed from countershaft, as un 
der a heavy cut or dull cutter the main 


belt slips off cone pulley, while the feed 


would try to keep on moving: whereas, if 


feed and cutter 


Ed.] 


feeding from spindle, 


would act in unison.” 
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The Trials of a Draftsman. 
Machinist 


amused and 


Editor 
Being 

by Mr 

practice 


\merican 
likewise instructed 
Danse’s articles on drawing-room 
and the queet 
arisen through their use and abuse, I wish 
to keep the ball ri ng \l1 
seen some cases, but | doubt if he or 
anyone else has had quite as hard a row 


to hoe as I did when gt 


shop to the drawing 

Some few years ago | left the employ 
ment of the firm that I had beet? with as 
toolmaker and draftsman, to accept a 
position as tool designer for a typewriter 


factory in the East. On endeavoring t 


learn how the men had been used to read 


ing drawings, I found that no 
had 


made at 


one svs 


tem been in vogue Drawings had 


haphazard and shown in 


fact | 


been 
found drawings in 
had 


details in 


both angles; in 


which the plan and elevation been 


drawn in the first angle and the 
the third, and wice versa 
I determined to use the third angle en 


Che 


tirely, and commenced accordingly 


first job I had was a pair of milling fix 
tures for a small cast-iron bracket, which 
went through all right. My next was a 
drill jig for the same piece. This jig was 
a small machine-steel affair with feet on 
five sides. The result was that when the 


foreman and the toolmaker put their heads 
1 


together they read the drawing as though 


drawn on the first angle, and made a set 
of feet on the blank side and no feet on 
the side where they should have been 
The superintendent sent for me and asked 
me to explain the reason ,why those feet 
were on the wrong side I did so, but 
when I had finished he insisted that my 
drawing was wrong, and by way of an 
illustration he took the body of the jig 


and, turning it up on end on the sheet 


; 


alongside of the plan, as though the draw 


ing was a first-angle drawing, said 
“That's the way it should be.” When I 
attempted to tell him that the drawing 
was made in the third angle he asked me 
what in blazes the third angle was any 
way. When I told him he claimed he had 
never heard of it before, and again took 
the jig and, flopping it over and over on 
the bench, concluded with: “Draw ‘en 
that way.” It is needless to say I did s« 

But I was not out of the woods yet, by 
any means Later on I-had a drawing 


that necessitated four views, and of course 


one was upside down. Mr. Superinten 
dent came along, looked at it, and said 
“You are the first man that I ever saw 
make a drawing that a man has to stand 


on his head to read.” I asked him how I 


should make it, and he said, “Blamed if | 
know, but it isn’t right anyway and he 
went away ina huff 

This same shop had some very bright 


toolmakers, and one day, on going down 
“Say! 
screws like 


I picked up 


into the shop, I was greeted with: 
Hey there! We 


these here on that drawing.” 
asked the 


aint got no 


the drawing and party what 





was the matter, and he replied that the 
drawing called for 11% threads to the 
inch. On asking him how he made that 
out, the answer I got was, “I measured 
them.” I pointed out the detail of the 
piece, and he said “Oh,” and shut up, and 
would not look at me for a week—felt 
injured, I presume. 

Later on I sent down a drawing of a 
die, with one view shown in section, which 
was given to this same man. The fore- 
man came along to see how he was get- 
ting alon&, and found that he had the die 
all nicely cross-sectioned like the draw- 
ing, and was preparing to file it in for 
cutting edges, as he explained when ques- 
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to change figures, saying ‘‘Work to fig- 
ures and I am responsible; use your scale 
and you are.—Del.” 

So you can see that my initiation into 
the drawing-room was fraught with diffi- 
culties, and before I had been there very 
long I had about made up my mind that 
the life of a draftsman was anything but 
a bed of roses. I presume I was at fault 
in many cases, but between the superinten- 
dent and his “Draw ’em that way,” and 
some of the men with their everlasting 
scales, I had all I could do to keep from 
making a bolt for the bench again. Before 
I left, however, I converted that superin- 
tendent to the ranks of third-angle draw- 
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BOX TOOL FOR ROUGHING OUT, BORING BAR AND REAMER FOR PULLEYS, DRILLING 


tioned by the foreman. That was the last 
I ever saw of him. 

I often found it convenient to change 
dimensions on a drawing without chang- 
ing the scale, and when I did so I under- 
scored the figures, in order to show that 
the drawing was not drawn to scale. 

One morning a new man came on, and, 
as luck would have it, he got one of those 
doctored drawings, and went to work on 
it. I think he must have been a carpenter 
or a patternmaker in some previous exist- 
ence, for he ignored figures without a 
qualm, with the result that about half he 
did do had to be thrown away and the 
rest put in shape by a man that knew 
enough to keep his scale in his pocket 
when it wasn’t needed. 

After that I would write a note in the 
upper right-hand corner whenever I had 





ing advocates and the men to a willing- 
ness to work to figures and let the drafts- 
man take the responsibility. W. W. P. 





A Box Tool for Roughing Out—Pulley Borer 
and Reamer—Drilling Jig—Cutting Off 
Wire—Pointing Wire. 

Editor American Machinist: 

In Fig. 1 is shown a pinion blank. These 
pinions were of cold rolled mild steel, and 
were roughed out and centered at each 
end in the turret lathe. The box tool, Fig. 
2, and a cutting-off tool were all that were 
required for the job. The box tool is fin- 
ished from a mild steel forging, the stem 
E turned to fit the hole in the turret and 
the ends faced. It is then located on the 
head center and set to run true in the 
steady-rest, and the hole is bored in the 
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face for the bushing G. A hole is bored 
and reamed through the stem £ for the 
center drill K. Two cutting tools are let 
into the box—one, J, for roughing, set 
slightly in advance of J, which finishes. 
A set-screw for each, on the side, holds 
them in position. The bar of stock is held 
in the spring chuck, and the tools J and J 
are set to rough down the stem B of the 
pinion blank, leaving enough stock for a 
finishing cut in the lathe and then grind- 
ing. The use of these cutters in the box 
tool reduces the time on the work con- 
siderably. 

In Figs. 3 and 4 are shown a fluted 
reamer and a cutter bar, which can be 
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FIG. Io 
JIG, WIRE CUTTER, WIRE POINTER. 


used in the turret lathe to advantage for 
finishing cored holes in pulleys and other 
parts. The cutter bar is fastened in the 
turret head by the split bushing. The 
manner of holding the tools is shown in 
Pin H drives tightly 
in the bushing, and the hole in the stem 


the cross-section. 


of the reamer is larger, so that when the 
reamer enters the hole in the casting it 
can follow it without side pressure. 

In Fig. 5 is a plain casting, with two 
ribs on one side. It is first planed on the 
sides and a cut is also taken off the ribs. 
As the holes are clearance holes for bolts 
and studs, no great accuracy is required. 
The jig is shown in Fig. 6. It consists of 
one body casting with six ears on one side 
for the locating points and fastening 
screws. It is planed on the top, and then 
the inside is milled. Holes are then 
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drilled for the set-screws J and JJ. In 
locating the holes for the bushings, a cast 
ing, planed and ready to be drilled, is 
laid out, and the holes are drilled in the 
position and to the size necessary. This 
casting is then used as a gage, and by 
means of the screws J and // it is fast- 
ened in the jig. The holes are then 
transferred through it to the jig, enlarged 
and reamed to size. The bushings L and 
K are then driven in. The castings are 
drilled by fastening them within the jig, 
resting them on the faces of the ribs. 

‘ig. 7 is shown a top view of a de- 


Ig. 


In | 

vice for cutting wire. It is for use in 
the lathe, and can be operated with rap 
idity, the pieces of wire cut off by it being 
left with clear cut ends and free from the 
usual flattened appearance. In Figs. 8 and 
9 the device is shown indetail. The stop bar 
or cutter holder, shown in the top sketch, 
fits the spindle of the lath: The stop is 
screwed on and secured by the jam nut 
The cutter is finished for cutting five sizes 
of wire, the largest being slightly over ' 
inch diameter It is made of £-16 inch 
flat tool steel and fits snugly the reduced 
end of the holder and is fastened with a 
cross-pin. The cutting edge is worked 
out with half-round grooves of the radius 
of the different sizes of wires. 

In Fig. 9 is shown the die and bushing 
holder, which is held in the tool-post of 
the lathe. The bushing ./ is lapped to fit 
the end of the cutter holder. The dite 
has the cutting dies let in and reamed to 
fit the different sizes of wire. The stop 
is adjusted to allow the wire to project 
to the required length, with the cutter run 
ning close against the face of the die 
It is surprising how rapidly and clean cut 
the work is produced by the use of this 
device. It can be used for cutting all 
sizes of wire up to 'g inch diameter by 
making a few different sets of cutters and 
dies to accommodate them. Or it can be 
constructed to cut off wire of heavier gage 
by making all the parts stronger, and al 
lowing the end of the cutter holder to 
run on the lathe tail center, as well as in 
the supporting bushing V. When the cut 
ting tools become dull they can be easily 
removed and the face of each ground 
The cutting holes in the die are reamed 
straight, and the grooves in the cutter are 
finished to the same shape and radius for 
the full width of the cutter, The amount 
of clearance given to the cutter should 
not be excessive, as when it is the edge 
will be found to be too frail and will not 
stand up well to work, especially when 
the material to be cut is Stubs wire. 

Fig. 10 shows a handy and inexpensive 
little tool for finishing the ends of wire 
of small diameters. The five pieces shown 
are samples of a large variety of different 
points which can be produced by the use 
of it. It consists of a taper shank hold- 
er finished to fit ihe spindie of the speed 
lathe, with a hole drilled in the face and 
reamed to the size of the wire to be point- 


ed. A cross opening is cut for the cuttine 


oot iz ] 1 oe 
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tool and the stop. The holder is placed 
in the speed lathe spindle, and wire to be 
pointed is grasped with a pair of plyers 
and fed in until it touches the stop plat 
By changing the cutter Z, diferent shapes 
art.d points can be produced; and, by mak 
ing a number of different sizes of bush 
ings, a number of sizes of wire can be 
pointed. PETER CHIAMPON 
A Foundry-Made Cupola. 

Editor American Machinist : 

In presenting the following description 
of a foundry cupola it is interesting to 
note the skillful use made by the builder 

a foundry foreman—of the materials he 
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A FOUNDRY-MADE CUPOLA 


had at his command in producing a goud 
working cupola at a small outlay Al 
though this cupola is now a thing of the 
past, having been displaced not long ago 
by a much larger one of approved design, 
we have no doubt that such of your read- 
ers as are associated with foundry work 
will take an interest in it. 


As shown in the drawing, the cupola 


was 41 inches outside diameter and, w 
lined with 4-inch_ fire-brick ibout 
inche inside Vhe most nove 1k 
about it was the tron jacket, which wa 
composed of eight cast-iron sta 
feet high by ™% inch thick These x 
bound together by six wrought-iron | 
B, 144 inch ty 114 inches, made in h 
for convenience in assembling, and 
together by bolts C through ears b 
on the encs of the hoon segment 

The two tuveres, which we 
in sham were each laced 1 | 
of a Stave, opposite ne another 
sides of the cupola, and were of the 
can \ the 5-inch round 
ke idin 1 | ( ipo] \ 
except i ‘ ) \\ the 
prox Cc 1 ‘ n ! drv w 

Set 

Phe « {| ld Wa evidce 

mall, being of € patter 
for tl ( 1 ng and « g 
ave blac nN rk and di 1O 
for th ‘ oh gether witl e ¢ 
t ig fit ] | il d h 0 CX] 

Phi Dp lid faithful ser 
\ I | ( wet 
we l | rie rea 
bridge of nder that form 

uIVCT. fter runt ¢ ter i tin 

» ¢ em up, took longet 
with thi ] ip nd consequen va 
nger nk W h to run oft é 
} ( 1) KY 


Sizing Blanks for Drawing. 
Editor American Machinist 


In reply to Mr. Brown’s et 
page 1455, ol my arth le, page 1050, on th 
drawing of deep shells from sheet met 
and my method of obtaining iz 
blanl for the ame, I would sav that 
hardly think Mr. Brown und nd 
ubject as | presented it 

In the first place, | did not rete 
stamped work, but to drawn worl 


the second place, the methods of manuta 


ture seem to be entirely different fro 
the ones he seems to consider corre 

Che shells, being made in on perati 
in a double-action press, the metal undet 


goes a stretching operation, rather thar 
a simple folding one, as in the stampu 
cic 

Granting that Mr. Brown’s formula 
correct for his line of work, which | w 


not attempt to deny, I would hardly ad 


vise him to use it on work as is comm 
practice here. Mr. Brown's formula all 
nothing for the stretch of metal I 
well-known tendencies of brass and othe: 
alloys to increase in length proportionate 
with the increase in the length of thi 
draw Take for mstance, a shell used 
in the manufacture of an ordinary bicycl 
pump The finished shell is 14° tnche 
long and 1 inches in diameter; the orig 
1 cup is 33@ inches in diameter and 
to 27% inches inches high, and the blar 
53g inches The shell goes throug! 


} 


even redrawing operations, and bet 


trimming is from !4 inch to ¥% inch too 
long, the metal being reduced from .033 to 
024 inch in thickness. I think that Mr. 
Brown's simple arithmetic would give him 
a somewhat larger blank than I find neces- 
sary 

As for Mr 


is always necessary to know the exact size 


Brown's contention that it 


of a blank before making the tools I can 
hardly agree with him, as all I find essen 
tial is an approximate diameter. I can 
Although | 
will not vary in my figures more than 3-16 
inch for large shells and 1-16 inch in the 


smaller sizes, I find it better to leave the 


design my tools accordingly. 


size to the toolmaker to be deter- 
mined by trial. His method of doing this 
is to leave his cupping die soft, without 
turning out the recess for the cutting «dge, 
and he will first try the size I have given 
him, and, if correct, all right. If not he 
get the size in two or three 
trials. This little, and saves 
a great amount of waste metal. 

This 
drawn work; the sizes for the majority 
of the stamped work can be determined 
beforehand, except in irregular work; | 
then find it 
method, In 
metal, most of the large stamping concerns 
of this country have the best of Mr. 
Brown, as they make their own metal, and 
are thus able to obtain what is needed on 
But the 
same method, as 


exact 


will exact 


costs very 


is of course only necessary on 


preferable to use the trial 


regard to the ordering of 


notice. most of smaller 
the 


too expensive and the margin too narrow 


short 


firms use brass is 


to allow for much waste in manufacture. 
In ordering their metal, the first lot may 
be 1-16 inch too wide, but, as large scrap 
is worth more than trimmings, they do 
not lose much, and the error is easily 
corrected on the next order. 

Mr. Brown will find that this trial meth- 
od is the safest in the drawing of shells 
that 
and in fact in all one-operation drawing 
He find that no rule 
be relied on for this work, for the 


the 


often equal the diameter in hight, 


work. will exact 
can 
simple reason thet more or less of 
metal that goes into the sides is stretched, 
and as part of it comes from the base of 
the shell in stretching over the edge of 
the die, the 


with the length of the draw and the num- 


and as amount is variable 
ber of redrawing operations necessary to 
finish the shell. 

We probably do not do work in the 
same way as Mr, Brown does, but we pay 
dividends, and that is what counts, and 
than it 


Hoping I have an- 


our percentage of scrap is less 
would otherwise be. 
swered Mr. Brown satisfactorily, I will 
later submit drawings and explanation of 
our method, of drawiag deep shells. 


EXPERIENCE. 





An English Workman's Adventure on an American 
Lathe. 


Editor American Machinist : 
He was reputedly the cleverest turner in 
the shop, and the boss decided to put him 
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American lathe, in order 
It was a 


on to the new 
that it should have a fair trial. 
13-inch swing engine lathe, and well set 
out with the various little conveniences so 
dear to the American heart. The bosses 
had gone quite mad on American ma- 
‘chinery; hence the appearance of the lathe 
mentioned in_ the Their own 
lathes were of the real English type—the 


shop. 


type which was not blessed even with the 
reversing motion or back shaft. To cut 
left-hand threads it was necessary to fix 
an extra intermediate change gear on the 
swing plate. For feeding the saddle along 
the bed, the screw had to be used, and 
the change gears were heavily compound- 
ed. Hence, to save constant gear changes, 
it was the habit to feed by hand the top 
slide of the compound rest. For facing— 
i. e., turning at right angles to the lathe 
bed—owing to the absence of automatic 
feed, it was also necessary to feed by 
hand. Out of about forty lathes in the 
shop, only two—the American was one 
of these—had automatic feeds. 

The American lathe weighed some 3 or 
4 hundredweight more than any English 
lathe of equal size in the shop. Its wear- 
ing surfaces were better proportioned than 
those of the English lathe. In fact, it 
was a typical American lathe of the first 
water—one of those upon which an Amer- 
ican can lick an Englishman into fits when 
on his own lathe. 

Well, our man worked upon this new 
lathe for He had 
been an excellent timekeeper and one who 
took a keen interest in his work, although 
sort 


about three months. 


at the same time he was a “grunty” 
of a fellow, and not very talkative. It 
was noticed that he gradually appeared 
interest in his work and to 
morning regularly. 


for no apparent rea- 


his 
lose quarters in the 

Suddenly one day, 
son, he put in an appearance at the office 
“I’m going, and want my money. Pay 
I’m tired 


to lose 


me up, as I want to clear out. 
of the job.” 

“Why, Joe, whatever's the matter? We 
hope there’s nothing wrong, as we 
shouldn’t like to lose you!” 

“I’m tired of the job.” Beyond this n 
other explanation could be obtained for 
some time 

After pressure had been applied he said: 
“Give me my old lathe back and I'll stop 
I can’t turn out enough work to satisfy 
myself, and I know if I don’t do this my 
I like to do 
a fair day’s work every day; but I'll be 
hanged if I can do it on that d—— lathe 
The Americans ought to be strung up fo 
— rubbish into the coun 


employers won't be satisfied. 


sending such 
try. If that’s one of the best makes, what 
the 

Now, this is a sample of a very com 


- are the common ones like?” 


mon type of workman here. They are 
really useful men, and can turn out as 
accurate and good a job as anyone, but 
when it comes to the matter of speed they 
are far and away out of it. They seem 
understanding 


to be quite incapable of 
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anything beyond the simple pioneer class 
of tool. All the little “trinklements”’ in 
time-saving attachments are utterly thrown 
away upon them. They cannot by any 
means get through the door which leads 
to modern modes of working. In short, 
to put the matter pithily, they are wanting 
in intellect. They know nothing outside 
themselves, 
They resent any attempt to teach them 


and won't know anything. 
their business, as interference unwarrant- 
ed. They have learned all they know, not 
by study, but by. observation and imita- 
They know that a 20 gear into a 
inch pitch, 


tion. 
100, with a leading screw of % 
will result in a 10 per inch helix on their 
work; but ask them to gear up for 4% 
threads per inch, or 3¢ inch pitch, and 
they’re utterly lost, and if they can’t get 
to know from a fellow workman they will 
fix wheels by guess and cut a trial thread, 
which they measure. 

The man I have referred to, simply be- 
cause he knew only one way to do any 
given job, of necessity went that one 
known way about his jobs on the Amer- 
ican lathe, and the American lathe was 
not at all suitable for his method of work- 
ing; hence failure resulted. 

Rip VAN WINKLE. 

Birmingham, England. 





A Home-Made Power Hacksaw. 


Editor American Machinist: 

I send a sketch of a home-made power 
hacksaw; it is not very pretty, but it gets 
there just the same. There is not much 
work it, as can be seen. 


machine about 


It is secured to an ordinary machinist’s 
parts are 


bench and all the made fror: 











u C4 
T-L Pulley: 
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POWER HACKSAW 








HOME-MADE 


stock wrought iron, with the exception 
of the slide which is brass riveted to the 
blade For holding the work an 
ordinary vise is used, The not 
automatic, Lut a simple stop at 
the saw dropping after cutting through the 
work. When the apprentice has nothing 
to do, this is a good thing for practice. 


Country Boy. 


frame. 
saw is 
A prevents 


Foundation Drawings for Machine Tools. 


Editor American Machinist: 

No one, save those who have had occa- 
sion to work from foundation drawings of 
tools, appreciate drawings 


machine can 


that give all the desired information about 
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foundation bolts, belts, feed and direction 
of drive of countershaft, etc., etc. 

Tool builders may think that all that is 
necessary in such drawings is a general 
outline of the machine, with the drive pul- 
ley shown, but without dimensions. Did 
it ever occur to them that in order to fig- 
ure how much belting will be required for 
their machine the distance from the floor 
to the center of the drive pulley should be 
given, together with the drop of the coun- 
tershaft hangers? If it ever did, why do 
they not put such information on their 
drawings? 

My first experience in a drafting room 
was with a firm of machine tool builders. 
It fell to my lot a great many times to 
print copies of foundation drawings to be 
sent to purchasers of the different ma- 
chines, and I often wondered how much 
heip such drawings were toward the suc- 
cessful installation of the machines. These 
drawings were plans of the machines, and 
it would be impossible to determine how 
fast they should run, or if they should run 
from right to left or left to right. Such 
drawings as these are not worth the paper 
on which they are printed. 

My first experience with blueprints for 
the setting of machinery was in a flour 
mill located in a little village of Ohio. A 
four-storied building had been erected for 
an organ factory, but as this did not ma- 
terialize, the building was purchased by 
two local capitalists, and a firm at Indian- 
apolis, Ind., was given the contract to in- 
stall machinery in the building, the same 
being capable of producing fifty barrels of 
flour per day. The millwrights having ar- 
rived, with the assistance of a few helpers, 
including myself, the work was prosecuted 
This for 
there 


in a most systematic manner. 


two reasons—first, because was a 
perfect set of blueprints, and, second, be 
cause the millwrights knew how to work 
from them. I remember very distinctly 
how the foreman located the center line of 
the top floor, then bored three holes in 
the floor, on this line—one in the center 
After 


plumbing down to the next floor, he was 


of the room and one at each end. 
enabled to get the center line on it, and 
likewise until he the 
The blueprints of the different floors had 
All 
were given from three lines, and the fore 
man paid strict attention to the prints. To 
have seen that machinery star’ off without 
a hitch, as I did, would indeiibly impress 
upon one’s mind the importance of good 
foundation drawings. 


reached basement 


center lines on them. measurements 


Lately I have had occasion to make 
drawings for and to superintend the me- 
chanical equipment of a locomotive repair 
shop, and while preparing the plans I had 
to depend upon foundation drawings from 
many of the leading tool builders of the 
country. It may seem rather strange when 
I say that I could not find a single print 
that could not be excepted to in some ma- 


These omissions on the vari 


terial way. 
ous prints would have been of no great 
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importance, had I been able to have set 
the machines on th¢ floor, put up the line 
and counter shafts, and then, after each 
machine was up, sent a helper to the dealer 
for a drive pulley and sufficient belting. 
I have seen this done a number of times, 
but it cannot be done when one its situated 
belt when 
one’s requisition goes through the stores 


175 miles from a dealer, and 
and purchasing departments, respectively, 
of a railroad. 

In the machine shop of this plant there 
are sixty-nine tools, driven in groups by 
five motors, ranging from 10 to 40 horse 
This 
772 feet of line shafting, on which are 


power each. arrangement requires 
ninety-eight pulleys operating 7,250 feet of 
belting. 
blush at the mere mention of the number 
of letters which passed between the build- 
ers of these respective machines and the 
head of the office, before an 
requisition could be placed for this ma- 


I have not the hardihood not to 


intelligent 


terial. 

The size and style of the drawings vary 
as much as the machines which they rep- 
resent. A number of firms sent cuts of 
their machines, taken from catalogs, with 
dimensions 1 arked on them. One builde: 
of power hammers sent a red and blu 
pencil sketch on yellow paper. The depth 
the foundation should be underground was 
given, as though one could tell what kind 
of ground it was to be set in, but it failed 


to show how high the hammer stood 


anything about its drive. The builders 
were very much surprised when we asked 
for more definite information about the 


hammer. The information which we re 
ceived was a cut of the hammer pinned to 


a sheet of yellow paper, the countershaft 


pulley being shown in pencil, “About 36 
inches diameter,” and the distance from 
the countershaft to the drive pulley was 


“about 5 feet.” Definite information, in- 
deed! 
We also received a drawing for a 2l- 
inch drill press, which was 21 by 33 inches 
more area than the press itself occupies 
not a dimension of kind on 


There is any 


this drawing. A 79-inch wheel lathe draw 
ing measures 10 by 12 inches. This draw- 
ing would have been beyond reproach had 
the location of the cone been given 

My opinion is that if machine tool foun 
dation drawings were constructed with the 
following points brought out clearly, no 
trouble would be experienced by the engi 
neer in installing the machine, or in plac- 
ing f 
drive pulley and the required amount of 


a requisition for the proper size of 


belting : 

1. A general outline of the machine 
should be shown, with the extreme dimen 
sions given. 

2. The centers of foundation bolt holes 
the thickness of 


which they 


should be shown, with 
the bosses or lugs through 
pass. 

3. The drive pulley or cone should be 
located in relation to the center lines of 


the machine and the floor. 


1S35 

4. The diameter and face of the drive 
pulley or cone should be given 

5 The 


of all pulleys on the countershaft should 


respective diameters and faces 
be given, together with the distances at 
which they are located from the hangers 


6. The speed of the countershaft and 


the approximate horse-power are valu 
able 

The drop of the countershaft hang 
ers, centers of bolt holes in the feet of 


the hanger and the distance one hanger is 
from another are important. 

8. The width and thickness of all belts 
should be given. 

9. If there are any belts on the machine, 
other than those from the countershaft, 
their width, thickness and length should 
be given. 

10. If the machine is built for heavy 
werk, such as a wheel wheel 
lathe, the floor line should be shown, so 
that the machine may be depressed in or 
der that the work can be taken off from 
the floor and into the machine without a 


great 


press or 


umount of lifting. 
cc ax 


McArTHUR 


Subtracting Fractions. 
Editor American Machinist: 
Many 


various short cuts for performing arith 


estimators and designers adop 
metical operations that save time and men 
is one for subtrac 


the 


tal energy. Followin. 


mixed numbers when subtra 


hend of the fraction exceeds the minuend 


tion of 


Reduce fractions to common denomina 


tors, subtract the difference between th 
new numerators from the common denom 
inator and the remainder will be the 


quired numerator 
Examp| 16 », 
8 3] 8 ans. 


Explanation: The given numerators 25 


. 20; the common denominator 64 
20 $4; the answer new numerator 
The same principle applies to the sub 


traction of inches aid other denominate 
numbers 
Exampk Q 7 
2’ Il 
6’ 8" An 
Explanation: 11” - 4”, the ni 
ber of inches in 1 foot, 12” 4” 
Ans 
One or two trial comparisons with th 
old way will convince the most skeptical 
that there is a distinct saving of mental 
effort in using the above method 
E. S. TrmMator 


description Of Hill, Clarke & 
radial drill, at page 1473 


In our 
Co.’s “Western” 
a typographical error made us say, “Th 
column casting is circular in section and 
double at the top.” It intended t 
“double to top.” That is, the 


column is double all the way from bottom 


was 


say the 


to top. 
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Next the AMERICAN MACHINIST 
will publish an anniversary number in cel- 
ebration of its twenty-fifth birthday. This 
many 


week 


number will be a notable one in 
ways, and those who wish to be sure of 
a copy of that issue and who are not mail 
order of the 


The edition, though 


subscribers should news 


dealers in advance. 
larger than usual, will be limited, 


The Machinist and Labor Saving Machinery. 

\n engineer of our acquaintance was 
installing an improved machine tool in a 
machine shop not long ago, and, as he was 
standing by it shortly after getting it at 
work, a machinist employed in the place 
undertone, but with 
much “What do you 
New Englanders want to get up such ma- 
cut machinists out 


came up and ‘tn an 


earnestness, said: 
chines as that for: to 
of their jobs? Why can’t you be satisfied 
with tools as they are?” 

We believe that this man’s view of the 
matter was a mistaken one, but before an 
employer of machinists blames such a man 
blames such a 


employer of machinists 


man much for taking that view, he 


should first ask himself how much study 


very 


he himself has given to the influences that 
affect, one way or another, the demand for 
labor and therefore a workman’s chance 
of obtaining steady employement. 

Older this 


member Chordal’s treatment of this sub- 


readers of journal will re 
ject, and the boilermaker who objected to 
a new power riveting machine but could 
not refer to a boiler shop in which such 
riveters and other labor-saving machines 
were used that did not pay better wages 
and employ more men more steadily than 
did those boiler shops in which every- 
thing was done in the old-fashioned and 
more expensive way. 

The fact that the 
machinery, by reducing costs of manufac- 


use of labor-saving 
ture, enables more people to buy manu- 
factured articles and thus so stimulates the 
demand for them that more men are em- 
ployed directly and indirectly has been so 
forth. that it 
probably reached all workmen and others 


long and so often put has 


who can be intluenced by it, but it seems 
to us that there is in the case of the ma- 
chinist a special reason why he cannot 
the 
saving machinery in his own trade. 

The machinist makes his living because 
other men are willing to use steam engines 


consistently object to use of labor- 


in place of tread-mills; power looms in 
place of hand looms; steam and air drills 
sledge ; 
the 
board planing machines in place 


in place of the hand drill and 


Ssteam-driven sawmiils in place of 
whip-saw ; 
of the jack- and smooth-planes; multiple, 
perfecting presses in place of the Franklin 
press; typesetting machines in place of 
hand set type; sewing machines in place 
of needles; locomotives in place of ox- 
carts and steamships in place of sailing 
If other people did not use these 


the machinist 


vessels. 
labor-saving inventions, 


would soon be out of a job. 


He gets paid 
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for building machinery, practically all of 
which is designed to save labor and for 
him therefore to object to the use of such 
machinery or to attempt to restrict its 
output—which is the same thing as far as 
Wnuat- 


ever others may do in their blindness to 


it goes—is absurdly inconsistent. 


obstruct the progress of the world by pre- 
venting the full use of labor-saving ma- 
chinery, the machinist or anyone concerned 
in the production of machinery certainly 
ought to be the last one to think of such 
a thing. 

A workman 
his only capital is justified in resisting any 


whose stock of vitality is 
attempt to make him use up that vitality 


too fast and to become physically incapaci 


tated before his time; but machines are 
not to be considered in the same way. 
They may be worn out or superseded as 


fast as may be and the machinist will have 
all the more work to do. 





Topical Questions for Mechanical Engineers. 
The following is a list of topical ques 
tions to be discussed or commented upon 
at the New York 
December 2-5, of the American Society of 
A list of the pro 


next meeting, in city, 
Mechanical Engineers. 
fessional papers to be read at the meeting 
will be issued later 

What kind of oil burner have you found 
most satisfactory, and what are the essen 
tial requisites for sticcessful operation ? 

What methods have you seen used for 


separating oil from exhaust steam, and 
with what success? 

Has anyone used graphite successfully, 
over long periods, as a lubricant to re 
place cylinder oil ? 

What is to be the 


system ? 


future of the 


What 


appren 


ticeship plans are now 
working well? 


What 


cylinder oil and new waste, per twenty 


are the minimum allowances of 


four hours, per 100 horse-power, in a 


power plant of ordinary size? 

In tempering tool steel after it has been 
hardened, at what temperature does the 
tempering begin, and what temperatures 
produce what results? Does the time of 


subjection to the given temperature affect 


the result? What is the essential con- 
dition to secure best success? It seems 
to be established that the subjecting of 


hardened tool steel to the temperature of 


boiling water is sufficient to reduce its 
brittleness and increase its toughness. 

What is the cause of the rapid deterio- 
ration of the tubes of surface condensers, 
in some cases, and how can it best be 
prevented ? 

Is there any limit to the increase of 
economy with the increase of temperature 
of superheated steam? If so, where is it 
and what brings it about ? 

What are the best records of perform 
ance for gas engines using producer gas, 
and also for those using blast-furnace gas? 

What type of gas producer has been 
found to give best results for gas-engine 


work? 
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Some New Things. 
MOTOR-DRIVEN GARDNER GRINDER. 

Our readers are familiar with the Gard- 
ner disk grinder built by Chas. H. Besly 
& Co., of Chicago, Ill. The illustration 
shows an electrically driven grinder re- 
cently furnished by this company for the 








new United States Mint at Philadelphia. 
| 
~ 











MOTOR-DRIVEN GARDNER GRINDER 


This machine is equipped with a Crocker- 
Wheeler 5 horse-power motor; the build- 
ers are prepared, however, to furnish the 
grinder with any of a number of other 
The 
chine is provided with 18-inch disks and is 
known as the No. 40 grinder 


well-known makes of motors. ma- 


COUNTERSHAFT REVERSING MECHANISM. 
of 587 Middlesex 
have brought out a 


reversing 


Upton & Gilman, 
street, Lowell, Mass., 
countershaft which 


device re- 


quires but one driving belt, thus doing 


away with the extra belt and pulleys ordi- 
employed for 

The nalf-tone 
shaft fitted with this mechanism, and the 
of the 


narily 
shafts. 


reversing counter- 


shows a counter- 


line engraving gives a good idez 
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H H, the latter being tapered to corre 
spond with the beveled edge of the disk 
C and the inner surface of the pulley rim 
at £, 
slide in their holders, are provided with 
springs which hold them back and keep 
the tapered rolls from coming in contact 


The studs, which are arranged to 


with the pulleys atid disk, except when the 
studs are forced forward by the fingers A 
When the 


shipper is thrown over to start the coun 


actuated by the sliding spool) L. 


tershaft forward, the fingers M are opened 
on N, and, the 
tion ring in the pulley at D being clamped 


by the cone surface fric 


fast between friction B and plates O, the 
pulley and shaft rotate together. 

To reverse the countershaft the shippe: 
is thrown in the opposite direction; fingers 
K are operated by L, and the tapered rolls 

l H 














FIG. 2. 


REVERSING MECHANISM 


of the 
the 


are forced ahead against the edge 
disk C the surface 
pulley rim. Thus the disk and shaft 
be driven of 
run at a higher speed than when driven 


and beveled in 


will 
and will, 


backward course, 


ahead. 





German Tariff on Machinery. 

U. §S. Consul-General Oliver J D 
Hughes sends us from Coburg the follow- 
ing account of the German tariff rates on 
foreign-made machinery, which, he says, 


are easy to calculate: 








FIG. 1. COUNTERSHAFT 
arrangement of the pulley and frictions. 

In Fig. 2, 
ed freely on the shaft between friction B 
and disk C. 
the pulley at ), and the inside of the pul- 
ley rim at E is An 
auxiliary hanger F carries studs GG upon 


A is the driving pulley mount- 
A friction ring is formed in 
shown 


beveled 


as 


which are mounted to rotate freely rolls 





WITH 


REVERSING MECHANISM 


“Locomotives and portable machines 


pay a duty at the rate of 8 marks ($1.90) 
per metric centner (220.46 pounds); the 
duty payable on other machines depends 


upon the material which predominates; if 


chiefly of wood, 3 marks (71 cents) pet 
metric centner; of cast iron, 3 marks (71 
cents) per metric centner; of malleable 





1$57 
Iron, 5 irks ($1.19) per metric centner; 
of other metal, 8 marks ($1.90) per metric 
centner These are now to be superseded 
by a complicated arrangement of various 
“progressive rates,” dependent upon 
weight Thus, we find that locomotives 
weighing up to 10 tons are to pay 11 marks 
($2.62) per metric centner; those weighing 
over 10 tons, 9 marks ($2.14) ; locomotiv: 
terders, 5 marks ($1.19) ; engines, motors 
from 3 marks 50 pfennigs up to 100 marks 
(83 cents to $23.80) per metric centner; 
sewing and knitting machines” without 
frames, 35 marks ($8.33); with frames, 20 
marks ($4.76); curtain, lace and tulle ma 
chines, 10 marks ($2.38); machines for 
working metals, wood and stones, 4 to 20 
marks (95 cents to $4.76); steam mowing 
and thrashing m ines, 9 marks ($2.14); 
spinning and we g machines, 6 marks 
($1.43) ther machine according to 
weight, from 3.50 18 marks (83 cents 
te $4.28) ; electro-technical products, 6 to 
60 marks ($1.43 to $14.28); incandescent 
lamps, 120 marks ($28.56); vehicles for 
rails, 5 to 12 marks ($1.19 to $2.86) ; other 
vehicles, 20 to 150 marks ($4.76 to $35.70) 
and bicycles, 150 marks ($35.70) per metri 
centner, It can be easily seen how hard 
it will be to have these rates applied uni 


formly, in view of the latitude allowed to 
the appraising officials.” 

In his annual report to the Secretary of 
the Navy. Engineer-in-Chief Melville again 
expresses the opinion that the Navy Per 
sonnel Bill is a failure and does not accom 
plish what was expected of it This we 
understand is due to lack of proper ad 
ministration of the law rather than to 
defects of the law itse:f. Admiral Melville 
recommends also that the name of the 


Bureau of Steam Engineering be changed 


to Bureau of Engineering, and that it be 
| 


given charge of@all the machinery on ship 


board except that connected with the gun 
his is in accordance with common sense 
and would SAVE lots of needle ss trouble. 


annoyance and expens« Che present plan 


of having the electric-lighting engines, for 
the oft the 


ot 


instance, placed under charge 


officer who the lineal descendant 


long ago, and who fre 


quently knows just about 


lighter of 


candk 


as much regard 


ing machinery, is ridiculous and absurd 
Welding Aluminum. 
Wis of New 


York city, has recently patented a simp! 


Mary niewska Emme, 


welding aluminum by means 


she assures the public a perfect, 


- 
> 


homogeneous and permanent junction ot 


ends 
The 


specification 


the tw f the metal may be accom 


the 


intended to fully describ 


plished following extract from 


the process 


discovered that by heating 


ends of 


“T have wo 


contacting aluminum under 


able 


suit 
conditions approximately to or abov: 
the temperature 
{1,112 Fahr.] 

Phe nv 


of 600 degrees Centigrad: 
welding can be effected 


ntion 


consists in bringing the 
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two or more pieces of thoroughly cleansed 
metal or the two ends of the rods or wires 
of the metal into contact and applying a 
sufficiently high degree of heat to raise 
the parts to be united to the welding point, 
whereupon they may be welded together. 
To carry out my process successfully, the 
parts or ends to be united must be scru- 
pulously cleansed before heating them to 
the welding point. The degree of heat 
required is approximately 600 degrees 
Centigrade and may vary, frequently re- 
quiring a slight excess. The correct tem- 
perature is reached when the aluminum 
commences to soften. By applying this 
heat when the parts are in contact they 


may be united or welded, whereby the 


mass or piece formed possesses throughout 
the same physical qualities as though the 
parts had never been separated—that is, 
the same tensile strength, the same flex- 
ibility, the same conductivity for heat or 
for electricity 7 

Meeting of the Society of Naval Architects and 

Marine Engineers. 

The above-named society will hold its 
tenth general meeting at 12 West Thirty 
first street, New York, November 20 and 
21. Among the papers to be presented are: 

“Why it takes So Long Time to Build 
and Equip a Naval Vessel for the United 
States.” By George W. Dickie. 

“The Water-Tube Boiler in the Amer- 
ican Mercantile Marine.” By Wm. A 
Fairburn. 

“Vibration of Steamships; with Special 
Reference to those of the Second and 
Higher Periods.”” By Rear-Admiral Geo. 
W. Melville, Engineer-in-Chief U. S. Na 
vy, vice-president. 

“The Possible and Probable Future De 
velopments in the Use of Electricity on 
Board Ships.” By F. O. Blackwell 


The Limit Gage System. 
BY W. H. BOOTH 

The limit gage system has its limits also 
which come in the question of expense. 
During the past two years I have perhaps 
done more than anyone else in making 
public the limit gage system of shop work- 
ing. I very rarely met any man who un 
derstood shop work and realized the im- 
portance of interchangeableness who did 
not like the idea or who did not wish 
to introduce the system into his works. 
I have met exceptions, of course, even 
among men who do really fine work, but 
who are content to muddle on with stand- 
ard gages and thin paper for differences. 
Such men of course do not grasp fully 
the principles on which the limit gage sys- 
tem is founded. But the chief objection 
to limit gages is the cost of a complete 
set of solid gages, especially in shops 
where they have four types of fit, viz., 
shrink, drive, push and running. I am 
not arguing that so many fits are necessary 
in any shop, or at least not in such quan- 
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tity as to demand a full set of gages for 
each type of fit. 

Excepting the Whitworth people, there 
have been few or no makers of gages in 
this country, and people have relied on 
American productions. I am _ informed 
that some American gages are made to the 
United States standard yard, which is a 
very small fractioh of an inch longer than 
the British standard. The difference, how- 
ever, is quite sufficient to be measurable 
when it comes to a comparison of two 4- 
inch gages made on the two standards. 
But limit gages have attracted very little 
attention from any makers and do not 
seem to have been pushed by any Amer- 
ican firm, beyond the allotment of cata 
log space, and when I took up the ques- 
tion in Great Britain and Ireland I found 
practically no acquaintance with the sys- 
tem either in railroad, marine engine, tex- 
tile or other shops. Some few, of course, 
knew of the system and some had worked 
to it many years past, but the modern 
development was new to all, and quite a 
large number of firms took it up, more or 
less tentatively it may be in some cases, 
but with an intention to try its merits. 

One of the main difficulties to contend 
with as regards the workman is that he 
will try to make a fit on the large end 
of the gage in place of allowing this to 
drop on loosely. He cannot at first dis- 
abuse his mind of the idea that a gage 
must fit, and unless he has been accus- 
tomed to naming small measures’ he 
does not at first realize how small is the 
difference between the two ends of a gage. 
Most workmen can work to much finer 
fits and differences than they know. If 
talked to of the ten thousandth of an 
inch, they are afraid. A thousandth still 
has terrors for men who will work much 
finer. In time, of cour--, they acquire con- 
fidence and allow the large end of the 
gage to go loosely on the piece, but at 
first a gage is very apt to be slightly ex- 
panded and soon it wears larger. <A sec- 
ond gage will last much longer. 

An English firm has now taken up the 
systematic manufacture of limit gages with 
a view to reducing the expense of the 
complete outfit. The form of the gage is 
the semi-circular crescent, and, in those 
which I have so far n, the gage has two 
hardened screws at each face which can 
be screwed in or out for adjustment and 
gripped fast by transverse screws. Thus, 
at least in the larger sizes, each gage car- 
ries both limits. The Newall Engineering 
Company, of London, who make these 
gages, provide two systems of adjustment. 
In the first place, they provide hardened 
setting bars which are made to certain 
fixed limits and are probably the most ccn- 
venient means of setting the adjustable 
gage. 

But where there may be other fits not 
included in the stock of setting bars, the 
arrangement of setting is different and is 
to me novel, though the principle is old 
enough and simplicity itself. Each of the 
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adjusting screws has a small centrally 
drilled hole in its face. Into these holes 
are slipped the spindles of small graduated 
disks, one disk merely carrying an index 
ot zero mark, to which the zero point of 
the other disk can be set. The graduated 
disk extends a little over the face of the 
small index disk. The gage is first set 
to an absolute standard. The setting disks 
are then put into their places and the ad- 
justing screw is turned until the disk has 
made a certain fraction of a revolution, 
each divison of the disk representing about 
00025 inch. Haying set one screw, the 
disks are then changed and the other 
screw 1s set.* 

Such gages can be employed either on 
roughing limits, or any other fits and lim- 
its, and there is good reason to believe 
that they will be largely instrumental in 
helping forward the system of limit gages 
in British shops by getting over the diff- 
culties against which I have very often 
run, 

It is always satisfactory, when one has 
developed an interest in certain “systems 
and methods and has spent weary months 
in spreading a knowledge of such meth- 
ods, to find that the work is not wasted 
altogether, but that interest in the system 
grows even if oneself has become discour- 
aged from lack of immediate interest in the 
development of it. Thenew adjustable gages 
are a very considerable advance on any 
previous gages I have seen, and the adjust- 
able gage has caught on. I am aware of 
the arguments pro and con, but an ad- 
justable gage is wanted and is asked for, 
and can often be sold where a solid fixed 
gage wil! not be entertained on account 
partly of expense and partly because of the 
difficulty I have named above. Manufac- 
turers are often very uncertain as to what 
differences and limits will suit their par- 
ticular work, and will not face the ex- 
pense of solid gages that cannot be al- 
tered and are useless, while still looking 
as good as new, as soon as they become 
slightly worn. It is a little unfortunate 
for the limit gage system that what is 
known as the Admiralty system of sizes 
and fits is one which makes all turned 
pieces to standardsize.and makes all fit 
allowances in the holes. * The gages of any 
type oa this system are necessarily mcre 
expensive than when all holes are made 
to standard, and the differences and fits 
are made on the shaft. Large hole gages 
especially become very expensive, and 
though no doubt a full circle of a plug 
gage is the best form to employ, it woud 
appear that end rods or tripod gages with 
one leg adjustable would fill the require- 
ments of such a system. 

The limit gage system, generally, will 
bear a lot of thinking about. There is 
more in it than the superficial observer 
will ever discover. 

* The first system of gages was illustrated at page 170, 
and the second at page 1310 —Ev. 
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Technical Publications. 
“‘Mechanics—Problems.” By F. B. San- 

born, 155 5!4x8-inch pages, with 62 

illustrations. The Engineering News 

Publishing Company, New York. Price, 

$1.59. 

This book is a collection of 500 problems 
for students in Analytical Mechanics. 
Many of them are similar to those found 
in the regular text-books, but, on the other 
hand, many have been developed from ac 
tual engineering conditions. In a_ few 
cases the solutions are given or indicated, 
but when this is done for any problem it 
is usually followed by others of the same 
class. The book will be found of larg: 
use by teachers of mechanics, who may 
find any required number of problems un 
der the subjects of Work, Force and Mo 
tion, and the air of actual constructive 
work which hangs about many of them 
cannot ‘o otherwise than stimulate a 
greater interest than do the usual highly 
artificial problems which are given by 
most of the text-books 
By C. E. Cool 
idge. 178 6xg-inch pages, with 43 illus 
trations. John Wiley & Sons, New 


York. Price, $1.00. 


“A Manual of Drawing.” 


Chis book is, we judge, the outgrowth of 
experience in teaching drawing, and is in 
tended to give the instruction which every 
student draftsman must have but which 
hecomes burdensome when oral teaching 
is depended upon. Much of the informa 
tion given will appear to the commercial 
draftsman as extremely elementary, but, 
knowing something of the perplexities of 
the beginner and his proneness to magnify 
trifles and to b_little essentials, there can 
be no doubt that the instruction given is 
needed. The book is not a “drawing 
book” as that term is usually understood. 
Its aim is to show the conventions and 
short cuts of shop drawings, the way in 
which things are shown, rather than the 
over-elaborate way in which the student 
is apt to think they ought to be shown 
These conventions and methods have been 
worked up from extensive correspondence 
with machine shops, a summary of which 
was given in an article by Mr. Coolidge 
at page 874, and the selections are intend 
ed to be such as to teach average, or at 
any rate common, commercial practice 
“The Slide Valve and Its Functions.” By 

J. Begtrup. 143 6xg-inch pages, with 

87 illustrations, D. Van Nostrand Com 

pary, New York: E. & F. N. Spon, 

London. Price, $2.00 

Our readers have some knowledge of 
Mr. Begtrup’s knowledge of the slide valve 
through articles from his pen which we 
have published, some of which are includ 
ed in the present volume, which is strictly 
modern and relates to present-day Amer 
ican practice, several valves and valve 
gears being shown which have not, we 
believe, been shown in any previous book 
\ chapter is devoted to four valve sys- 


tems, including the Corliss, and a chapter 
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is also devoted to pump valves. Professor 
Sweet’s diagram is used throughout. The 
book is an excellent one 

“Elements of Mechanical Drawing.” By 

A. P. Jamison. 69 7x9%34-inch pages, 

with 44 full-page plates. Published by 

the author, Purdue University 

This is intended as a beginner’s book in 
mechanical drawing. It gives the essen 
tials of projection and their application 
to the drawing of simple machine parts 
Lettering is included and a good deal of 
attention is given to dimensioning, the 
examples of which are sensible and 
shoppy 

Personal. 

Will our friend who signs himself 
“Tolly” kindly send name and address to 
the editor. 

D. Clarence Durland has been elected 
second vice-president of the Sprague Elec 


tric Company. For the past three years 


he has been assistant general manager ot 
the Sprague Company. 

C. W. Spicer has purchased the business 
of the Watkins Machine Shop and Foun 
dry at McComb, Miss. Mr. Spicer has 
been manager of the business for the past 
vears and foreman of the shop tor two 
years previously 

H. P. G. Norstrand, for the past two 
vears superintendent of the Abendroth & 
Root Manufacturing Company, has re 
signed to take a position as general man 
ager of the Hawley Down-Draft Furnace 
Company, of Chicago. He expects to ake 
up his new work about November 15 

Col Allan C. Bakewell, recently elected 
president of the Sprague Electric Com 
pany, was vice-president and _ general 
manager of the old Interior Conduit & 
Insulation Company, which was absorbed 
by the Sprague Electric Company som« 
years ago. Previous to his present office 
he was for three years second vice-presi 
dent and general manager of the Sprague 
Company 


\ reader would like the address ot 
the manufacturer of the packing called 


*Nickeline 


° ° 
Commercial Review. 
New York, October 27, 1902 

Not long ago the General Electric Com 
pany embarked in the manufacture of 
steam turbines, and cxpe nded considerable 
money in improving its massive plant at 
Schenectady, N. Y., for the purpose. From 
a business standpoint, the company's entet 
prise has been most successful. We have 


it from a trustworthy source that orders 


recently received by it for steam turbines 
represent over 75,000 kilowatts. Only 
few days ago the company booked an order 


for one 5,000-kilowatt steam turbine from 
the New York Edison Company, for in 
stallation in its power station at Thirty 


fourth street and the East River, this city 


When put in operation this will be the 
largest single steam turbine installed in 
In this connection it might 


be said, in passing, that the largest stean 


this country 


turbine at present in use is at the power 
station of the Hartford Electric Light 
Company, at Hartford, Conn., and which 
1s 1,500 kilowatts 

The tests made by the General Electri 
Company on its steam turbines have been 
attended with most gratifying results, and 


to this fact the company attributes 
large orders it has received for them 
Representatives of Southern pig-iron 


terests met in this city on Friday, for the 


purpose of considering the price they 
would place on their output for the last 
six months of 1903 After an animated 
discussion it was decided to charge $17 
per ton furnace. With freight rate 
at $4.25 per ton from Birmingham, Al 
to New York, this means that found: 
in this vicinity de 1s of contracting for 
Souther g iron f he tter half of 
next year, must pay at least $21.25 per 
for it, delivered in New York 

Che price named by the companies w 
meet with general approval. I: on 
quarters the impression has prevailed that 
the companies taking advantage or the 


fact that American production of pig iron 


was 1 eq to the demand f hor 
consumption, would decide upon an ar 
trary price Che fact that the compani 


did not, 1s acknowledged to be good bu 
ness judgment, since there is no telling 


what the future will bring fort! 





It is interesting to note that when the 
same companies opened their books for tl 
first six months of 1903, it was on i 
basis of $17 per ton at the furnace als 
The demand for their product becam« 
pronounced that the price gradually ros 
until some iron has been sold as high 
$23 at the furnace, although average sal 
have been made recently at prices ranging 
from $20 to $22 at the furnace Rece 
reports indicate that the companies inques 
tion have already iid at least 60 per cen 

I i \ T ipa r Tt pr 
d 1¢ g To! | mor S t me 
veal is f together w the acti 
the « [ es n Friday ws tl 
ext! dinary | per conditi ft 
Ng-iron industry d demonstrates that 
vet nothing | ppeared to doubt the « 

nuation ot good nes that mark tl 
ron d steel « n at preset 

In a rece? t ‘ mn, W 

lled attention the grea Irprise 
\mericat nanutacturer f electrical n i 
chinery experienced n being informed 
tl il the contract ror the construction oft 
a complete electric-lighting plant and 


Manchester, England, igere 
vating son $700,000 and for wl ch eV 
eral American firms had competed, ha 
been awarded to the Allgemeine Electric 
Company, Recently o1 

the American firms which was after tl 


contract received from its representatiy 


concerning the Alla 
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meine company’s bid, from which we ex- 
ract the following: 

“I believe our company is in a position 

manufacture many of the items in this 
contract as cheaply as any establishment 
could be named, but from 
of the Algemeine company’s bid 
for the world of me, see how it 
the con- 
the 


that a close 
scrutiny 
I cannot. 

going to come out ahead on 
tract You 


that the bid of the company was consider- 


are well aware of fact 
ably lower than that submitted by others. 
I find that the chief reason is because the 
\llgemeine company put prices on items 
that than the minimum 
figure we can turn out the material they 
at our factory. This accounts, 
in a large measure, for the contract being 


are even lower 


represent 


given to the company.” 

The operations of foundries in many lo- 
alities, particularly in the East, are still 
being seriously interfered with in conse- 
quence of the inability to procure fuel. 
using coke to melt their iron find 
A few 
days ago a member of a large New York 


l hose 
the situation a very trying one. 


machinery firm visited a leading coke in- 
terest and was informed that at the present 
time they need at least 2,000 cars daily to 
transport their coke, but 400 cars have been 
the highest they have thus far been able 
© obtain. Reports from the coke region 


tell of 


desire 


a congestion of cars, due to the 
to get anthracite coal to localities 
where the demand for it has been particu- 
larly acute, in consequence of the recent 
strike \t 
used in melting iron, the hope of a better 


foundries where hard coal is 


supply in the near future is entertained. 
The Electrical Equipment Company, 
Suite 9390. Monadnock Building, Chicago, 
have been awarded a contract for the com- 
plete installation of a lighting plant for 
the city of Washington, Iowa. The equip- 
inent includes a Westinghouse three-phase 
6o-cycle generator direct connected to an 


Work is 


ideal 


engine, now under way 
and the plant will be in operation about 
January 1, 1903. The same company have 


also been awarded a contract for the com- 
plete installation of a water power electric 
transmission plant for the Rouge River 
Light & Power Company, at Rockford, 
Mich. The equipment includes two Gen- 
eral Electric generators and various mo- 
tors ranging in size from 10 to 50 horse- 
The plant 
December 1, 1902. 

The Columbian Cordage Company, of 
\uburn, N. Y., has recently contracted 
with Westinghouse, Church, Kerr & Co.. 
engineers, for an entire new generating 
equipment, comprising water-tube boilers, 
Roney stokers, 


power will be in operation 


mechanical 
draft, coal-handling apparatus and high 
The Columbian 
Company is closely affiliated with the Os 


economizers, 
pressure steam piping. 


orne Harvester Machine Company, the 
only independent concern manufacturing 


agricultural implements upon a large scale. 
Che 


water-tube boilers, hand fired, operating 


present boiler plant contains five 


AMERICAN MACHINIST 
at 100 pounds pressure. The new plant 
will contain 1,575 horse-power boiler ca- 
pacity, and the transformation will take 
place without disturbing the operating of 
the plant. The present brick chimney will 
be retained and used in connection with 
the mechanical-draft apparatus, as it is 
necessary to provide means to elevate to 
a suitable hight the waste acid gases re- 
sulting from the various chemical pro- 
cesses of rope manufacture. The plant is 
of interest not only by reason of the labor- 
saving appliances employed, but also for 
the peculiar engineering conditions im- 
posed by manufacturing requirements. 
The Chicago Pneumatic Tool Company 
report recent large sales of pneumatic tools 
to the Newport News Shipbuilding & En- 
gine Company, Newport News, Va.; 
American Bridge Company, Philadelphia, 
Pa.; U. S. Navy. Yard, Norfolk, Va.; De- 
partment of Public Works, Sorel, Canada ; 
New York Shipbuilding Company, Cam- 
den, N. J.; Pressed Steel Car Company, 
Allegheny, Pa., and 
of the above sales being made as the result 


several others; all 
of competitive tests. 

N. A. Christensen that the 
Christensen Engineering Company, of Mil- 
maukee, Wis., with has 
connected as superintendent since its or- 


announces 


whom he been 
ganization and is still engaged as con- 
sulting engineer, and with whom his other 
interests undisturbed, here- 
after manufacture his air compressors con 
nected with air brakes exclusively, This 
will place under his control-the manufac- 


remain will 


ture of air compressors for all other uses. 
The previous correspondence in relation 
to such not connected with 
air brakes for electric cars, together with 
the plans, specifications and patterns, have 
The air compressors 
furnished by manufactured 
by the Christensen Engineering Company 


compressors 


become his property. 
him will be 
under his designs, specifications and in- 
spection, insuring the same excellency in 
design, detail and workmanship which the 
products of this company have always pos- 
sessed. It also leaves him free individual- 
ly to extend the introduction of his sys 
tem of air compressors in a rapidly ex- 
tending field. There are now in use over 


7,000 of these compressors of all sizes 
and capacities constructed under his pat- 
ents and used for various purposes. Mr. 


Christensen’s engineering and sales offices 
are located in the Herman Building, cor- 
ner of Wisconsin street and Broadway, 
M'lwaukee, Wis., where he will be pleased 
to see inquiring and interested friends. 
Harry Huding, an American engineer, 
now at Para, Brazil, who has introduced 
various American machinery into that part 
of the world, writing from that Brazilian 
port, “There is a great future in 
Northern Brazil for American machinery 
and machine and the field is al- 
It needs only right busi- 


says: 


tools, 
most unlimited. 
ness methods and thorough knowledge of 
the country and its needs to build up an 
in this line. I am 


enormous trade here 
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so well convinced of this that when my 
present contract expires (in a few weeks) 
I shall immediately embark in the business 
of importing American machinery and 
tools and kindred products. I already have 
two important contracts for large factories 
to be erected as soon as I can devote my 
time to it. I have associated with me an- 
other American, Mr. E, A. Thomas, who 
speaks the language fluently and is famil- 
iar by long experience with the people and 
We shall 


open a large warehouse centrally located, 


their customs, tastes and needs. 


for which I have already contracted, and 
handle nothing but American goods. Here 
prospective purchasers and all interested 
in American manufactures may see sam- 
ples and examine the goods at their leis- 
ure. This warehouse will serve as a sup- 
ply depot for all Northern Brazil. I shall 
receive, on consignment or otherwise, as 
my be agreed, all kinds of American 
goods, though I shall make a specialty of 
machinery, and it is my firm belief that 
in no very long time I can build up a 
this 


trade in American goods in region 


which will revolutionize the business of 
Northern Brazil.”’ 
CHICAGO MACHINERY 
Heavy machinery for construction work 
cannot be turned out fast enough to sup 
ply the demand. Makers are months be- 
hind in their orders. 
are numerous and active and railway con- 
It is particularly 
Mis- 


Contractors in sev- 


M AR KET. 


Mining enterprises 


struction promises much. 
active in the Southwest—in Texas, 
souri and Oklahoma. 
eral known instances have undertaken to 
build each several hundred miles of new 
road in addition to projects now under 
They will be carried over into next 
year. New territory is being opened and 
new natural resources developed, particu- 
larly the lumber regions of the Southwest. 
The oil regions of Texas are calling d:- 


way. 


rectly and indirectly for considerabie ma 
chinery. 
in the Texas oil regions is growing. 


The demand for air compressors 
Usu- 
ally a high-pressure machine is wanted, 
one which 1s not regarded as a standard 
size, and hence the overcrowded builders 
work of that 
description, having all the work of regular 
types which they can build. The demand 
for crude metal material shows the greater 


are reluctant to undertake 


tension in the same direction of construc 
tion work. The the 
steel industry, which are sold far ahead 
next structural 
shapes and steel rails, all having direct 


three branches of 


into year, are plates, 
application to railroad and other construc 
tion work. Those branches of steel prod- 
uct which are consumed in the shops in 
lighter work, bars, sheets and merchant 
steel, are drifting towards an easier con- 
dition, not, 
creased demand, but because of the mutti- 
plication of producing mills, production 


however, because of a_ Ge- 


having finally overtaken the keen demand. 

The D. Clint Prescott Company reports 
its plant at Menominee, Mich., very busy; 
the Lake 


the inquiry for machinery in 
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Superior regions and for sawmill machine- 
ry in the South being ahead of their ca- 
pacity. 

The Ingersoll-Sergeant Drill Company 
is just about to ship to the Homestead 
Gold Mine, in South Dakota, an air com- 
pressor with low-pressure cylinder 52x72 
inches, having a capacity of 9,000 cubic 
A growing 
branch of trade is the portable air com- 


feet of free air per minute. 


pressor plants used in bridge repairs and 
for other purposes. 

Willis Shaw 
Among his recent orders are an air com- 


says trade is very brisk 
pressor Of 2,230 cubic feet per minute, to 
the Monroe County Oolitic Stone Com- 
pany, Ill. ; 
plant to the Juliet Milling Company, Ma 
Parlin & Orendorff, 
Canton, Ill.; steam shovel to Sanderson & 


Mishawaka, 


Bloomington, air-compressor 


con, Ga.; same to 
Porter, who are building, at 


Indg., a dam to develop 20,000 horse-p>wer 


for street railways; steam shovel to Er- 
ickson & Petterson, Chattsworth Park, 


Cal., and many others 





Quotations. 
New York, Monday, 
New York for 
Southern irons, largely 
follows: 
Northern: 


( ctober 27 
Northern and 


nominal, 


prices 


are as 


a i? $23 50 (a $25 00 
es Se eee eo ee 
No. 2 plain.... -0+ +s 23 25 @ 23 50 
Southern: 
No. 1 Foundry.......... 22 00 @ 23 00 
mo. 2 Fowuniry.......... 29% @ aa 
No. 3 Foundry.......... 21 25 @ 22 75 
No. 4 Foundry.. .. 20 25 @ 21 25 


Bar Iron—Base sizes—Refined brands, 
mill price on dock, 1.93c. upward in car 


load lots. Smaller quantities from store, 


2.15 @ 2.20¢. 

Tool Steel—Base sizes—Good standard 
quality, 7c.; extra grades, 10c. and up 
ward. 

Machinery Steel — Base sizes — From 
store, 2.10 (a 2.25¢. 


Cold Rolled Steel Shafting—z2.g0c. from 


store for base sizes. 


Copper—Lake Superior ingot, 1134 @ 
12'%c.; electrolytic and casting, 1154 @ 
117xc. 


Pig Tin—In 5- and 10-ton lots, f. 0, b 


New York, 26.25 @ 


20.75c. 


Pig Lead—4.10 @ 4.12%c., in 50-ton 
lots. 

Spelter—534 @ 51'4c. 

Antimony—Cookson’s, 9'%c Hallett’s 


and U. S., 7% 
Lard Oil—Prime City, 84 @ 
cording to 


(a 734C. 
S86c., ac- 
and ranging 


brand quantity 


from one barrel up to large lots 


New Catalogs. 

The Carborundum Company, Niagara Falls, 
N. Y. “Carborundum and Where it is Made. 
An attractive little booklet, descriptive of the 
carborundum works. 





Scully Steel & Iron Company, Chicago, IIL 
General stock list, including pneumatic rivet- 
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ers, punches and shears, beveler, etc 
414x7, pp. 144, paper. 
Hyatt Roller Bearing 
N. J. Bulletin No. 20, 
ings as Applied to 
Moving Machines.” 
The Reeves 
Ind. The 
sion, paper machinery edition. 
embossed paper cover, printed in two colors 


rotary 


Company, Harrison, 
“Hivatt Roller Bear 
Ileavy Duty and Heavy 
Sx7, pp. 23, paper. 

Columbus, 
Variable speed transmis 
» 


6x91, pp. 32 


Pulley Company, 


“Reeves” 


Browh & Sharpe Manufacturing 
Providence, R. I. List of latest 
ing combination squares, 


Company, 
includ 

combination 
6x9, pp. 10, 


tools, 
sets, 
protractors and calipers. paper 

The Tudor Boiler Manufacturing Company, 
Cincinnati, Ohio. Tudor feed 
purifiers, filters and oil 


water heaters, 


separators Printed 


in two colors on pebbled paper. 6x9, pp. 0, 
paper. 

Brown, Boggs & Co., Hamilton, Ont. Ma 
chinery for tinsmiths and sheet metal work 
ers, evaporating machinery, can makers’ and 
canning machinery, presses, dies, ete Gx, 
pp. 304, cloth 

The Link-Belt Engineering Company, Nice 
town, Philadelphia, Va “Modern Methods 


Applied to Railroads in the Handling of Fuel 
and the Hlandling of 
Freight.” 


Lines in 
Ox) pp 3i., 


Steamship 
paper 





Manufacturers. 


The “Katy Brass Foundry” is being built 
at Parsons, Kan., we understand 

The La Fayette (Ind.) Underwear Com 
pany will occupy a larger building. 

August Hoffman, of Dexter, Mo., has pur 


chased a site for a heading factory. 

The Blakeslee Forging Company, Southing 
ton, Conn., will build a small addition 

The Perry Lumber Company, Pedro, 
Cal., will, it is-stated, build a planing mill 


San 


Railroad 
Joseph, Mo 


It is reported that the Big Four 
will erect a repair shop at St. 

The Sanitary Manufacturing 
pany has bought a factory at Malden, Mass 


The R. D. 


Soston Com 


Pike Lumber Company, of Bay 


field, Wis.. will erect a double block shingle 
mill 

Wheeler, Osgood & Co., Tacoma, Wash.. 
will rebuild their burned sash and door fac 
tory 

The Indianapolis (Ind.) Gas Company pro 
poses to build a big artificial gas plant next 
year 

The Read Vhosphate Company will build a 
$150,000 phosphate plant at Chattanooga, 
Tenn 

The St. Julien Gold Mining Company, of 
Livingston, Mont proposes to build a new 
stamp mill 

B. FF. Hill and M. Winemiller will move 
their handle factory from Winchester, Ind., 
to Attica, O 

The Gurney Foundry Company, Ltd., Tor 
onto, Ont., is erecting new buildings at Tor 
onto Junction 

A large addition has been commenced at 
the plant of the Automatic Machinery Com 
pany, Aurora, Ill 

The Backus Company, manufacturer’ of 
heaters, Brandon, Vt., has just built a ma 


chine shop addition 


A permit has been issued for a one-story 
building for the National Lock Washer Com 
pany, at Newark, N. J. 

Warren, 0., is to have a plant of the Na 
tional Electric Lamp Company, which will 
employ 500 persons there. 

The factory of the Cortland (N. Y.) Spe 


manufacturer of 
burned 


cialty Company, carriage 


hardware, has been 
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rhe 
metal 


Manufacturing 
Conn., 


Rimmon Company, 


goods, Seymour, has found it 

necessary to enlarge its plant 
An addition is to be built to the 

William Wharton, Jr... & Co., In¢ 


founders, et« Philadelphia, Da 


plant of 

engineers, 
Plans have been prepared for a foundry 
102x181 the Detroit) (Mich.) 
dry & Manufacturing Company 


feet, for Foun 


Plans have been prepared for a plant of the 


Colean Implement Company, at East Peoria, 


Ill.. to eost $125,000 to $150,000 
The Star Manufacturing Company, from 
Pendleton, Ind., is about building a 1S0Ox150 


foot gas engine factory at Wabash, Ind 
agricultural im 
Ind... 


engines 


Scott & Co., Ime 
Richmond, 
building 


Gaar, 


plement manufacturers, are 


erecting a structure for 


\ permit has been granted the Mayhew 
(furniture) Manufacturing Company, Mil 
waukce, Wis... for the erection of a plant 

The Jones & Laughlin Steel Company, Pitts 
burgh, Da.. is having plans prepared for the 
erection of a combination billet and rail mill 

The Nash Lumber Company will establish 
a mili near Glidden, Wis James Nash, of 
Grand Rapids. Wis., will have active charge 

The Nashville ¢«Tenn.) Bridge & Constru 
tion Company has purchased five acres of 
land and will erect a bridge shop and forge 


Fire oecurred, October 18, in the plant of 
L. W. Pond Machine Company, Worcester 
Mass., but damage is estimated at only $2,000 


An addition is being built to the plant of 
the Il. PF 
coppersmith 
Mass 

The 


has leased a 


Emory Manufacturing Company, 


brass founder, Springtield, 


and 


of Chicago, 
Iil., 
railway 


Wallace 
factory 


Supply 
at Somonauk, 


Company. 
which 
it will use in the manufacture of 
supplies 

addition, 56x152 feet, is to 
the Lehigh Manufa« 


manufacturer of lace cur 


A sixth 
to the plant of 


story 
be built 
turing Company, 
tains, Vhiladelphia, Da 

The 
Orange. 


New Hlome Sewing Machine 


Mass., is 


(ompany, 


planning to erect in the 


spring a four-story building in which to place 


the needle manufacturing department 


Plans have been made for a_ four-story 
brick factory, 553x100 feet, for the W J 
Scully Ventilator Company, Detroit, Mich. In 
connection with it will be a foundry, 40xS0 


feet 


Independent packers will, it| is) rumored, 


build a large packing plant in = South St 


Joseph, Mo to fight the merge! lants are 
also contemplated for several other Western 
cities 

The Sterling Electric Company, manutac 
turer of telephone supplies, et Lafayette, 
Ind., has purchased an additional building, 
which will be used for the wood work-of its 
apparatus 

W. M. Welch & Co., Ine., school supplies, 


remove to Anamosa, la In 


factory, book-binding, print 


(hicago, ITlL, will 
the desk and 


and 


sent 


lithographing departments will be 


employed about hands 


The 
Jel 
be erected at 


Wilmington, 
is preparing plans for a new building to 
the Pulp Works of 
Moore Company to re 


wrecked by 


usey & Jones Company, 


Delaware 


the Jessup « Paper 


place one an explosion 


Work has been commenced on additions to 
the plant of the Martin-Anderson Company, 
manufacturet of agricultural implements, 


Omaha, Neb Among the additions will be a 


foundry, a machine shop and a warehouse 


The Colorado State Board of Land Com 
missioners has decided to offer for sale a 
tract of land near Littleton, which contains 
forty acres Application was made by F. R 
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Caley to purchase it for a site for an iron and 
plant. 

The machine shop of G. W. Hamblett, manu- 
facturer of shoe and paper-cutting machinery, 
Lawrence, has been burned. Much of 
the equipment repaired. Temporary 
quarters are being taken to fill orders as quick 


steel 


Mass., 
can be 


ly as possible, 

The work of erecting the new buildings for 
the Sharon Foundry Company at Wheatland, 
’a., is about being started. The company 
will manufacture heavy eastings and 
ingot Of the latter over 100 tons will 
be produced daily. 


steel 


molds. 


The National Tool Company (capital stock, 
$50,000) has factory quarters and 
power on St. John’s street, New Haven, Conn., 
and will manufacture metal-working 
rhe toois will be subjected to a special pro 


leased 
tools. 


cess of hardening steel. 

The Electric Equipment Company, Reading, 
entering into occupation of a tem- 
porary plant. The firm will the main 
plant, which will consist of a four-story 
building, with a machine shop and other 
structures, next spring. 


Pa., is 
erect 


It is reported from Chattanooga, Tenn., 
that the cotton manufacturing company for 
Ringgold, Ga., has been chartered, under the 
name Catoosa Manufacturing Company. W. 


If. Odell is president and secretary, and J. A. 
McClain, vice-president and treasurer. 

New 
the George J. 


machine shops which will be built by 
Leyner Engineering Works 
Company, of Denver, Col., are to be located 
between Denver and Littleton. The entire 
plant is to be run by electricity, with indi- 
vidual motors for the larger tools, and three 
20-ton electric cranes will be installed. 


The recently organized Union Fire Arms 
Company, Toledo, O., is starting to build a 
90x70-foot factory in Auburndale, to make 


single and double barreled and repeating shot 
zuns. The officers of the company are: Presi- 
dent, Geo. B. Colton; secretary, John H. 
llouseholder ; superintendent, A. D. Elvin. 
is forming in Baltimore, Md., 
to manufacture all sorts of steel castings. 
The idea originated with Charles T. Crane, 
president of the Farmers’ and Merchants’ Na- 
tional Bank and chairman of the executive 
committee of the South Baltimore Car Works. 
The new plant will be located at Curtis Bay, 
near the car works named, and at the start 
will employ from 300 to 500 skilled workmen. 
The company will make a specialty of rail- 
road castings, including car couplers. 

The American Excelsior & Machine Com 
pany, a newly incorporated’ enterprise, is 
huilding a two-story frame factory at the 
northeast corner of Twelfth avenue and Four 
teenth Canton, Baltimore, Md. Jules 
W. Leroux is president of the company, and 
James R. vice-president and general 
manager. Besides making excelsior itself we 
understand that the company will build a 
machine for cutting it out of cord wood, and 


A company 


street, 


Sates, 


may later erect a larger factory and branch 
plants. 
The Smart-Eeby Machine Company, Ltd., 


Ont., manufacturer of 


etc., 


Ifamilton, 
gines, cranes, 
Smart-Turner Machine Company, Ltd.; J. A. 


pumps, en- 
has been succeeded by the 


Turner becoming manager in place of Mr. 
Ixby, who has gone out of the business. Mr. 
Turner is a graduate of the MeGill Univer 


sity in mechanical engineering and has been 
with the Westinghouse Electric & Manufac- 
turing Company, the American Tin Plate 
Company, the Hamilton Steel & Iron Com 
pany and John Bertram & Sons. The com- 
pany has more work on hand than ever be- 
fore, the list of present contracts 
long and creditable one. 


being a 


The Toledo Stamping Company is a Toledo, 
©., concern just incorporated in New Jersey. 
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Large buildings will be erected in the Toledo 
district. The officers of the company are: 
President and treasurer, Isaac Humphrey ; 
vice-president and general sales agent, C. R. 


Miller; secretary and general manager, La 
Monte Bateman. The new corporation is 
made up largely of the shareholders of the 


Toledo Tube Company, which has been mak- 
ing shovels and has occupied a factory build- 
ing in Auburndale. The Stamping Company 
absorbs this concern, and will manufacture 
large shovels, small scoops, skillets, umbrella 


rods and many other articles. 

W. Kk. Palmer, consulting engineer, 401 
New York Life Building, Kansas City, Mo., 
has been retained as consulting engineer for 


the American Carbolite Company, which has 
recently been organized for the purpose of 
building a plant at Constantine, Mich., for 
the manufacture of calcium carbide by a new 
Mr. Paimer and are now 
engaged in designing electri- 


assistants 
the 


process. 


in Chicago 


eal furnaces and special machinery required 
in the plant, and preparing plans for the 
arrangement of the equipment and for the 
steel building. The plant embodies many 
novel features-—electrical, mechanical and 
structural—because of the unusual character 
of the process. Electrical power will be em- 
ployed throughout the works. 

Another large electric power plant will be 


established nine miles from Tacoma, Wash., 


by men who own the Snoqualmie Falls Power 


Company. Charles H. Baker and his asso- 
ciates in that company have secured control 
of the White River Power Company, which 


was incorporated several years ago as a New 


Jersey corporation. This company proposes 
to drain part of the flow of the White River 
into Lake Taps, whence the water will be 
earried over the high bluff near Sumner. 
This water power will generate electricity to 
the amount of 12,500 horse-power. The pro 


has been consolidated with the Snoqual- 
plant, and to accomplish 
this purpose the Snoqualmie Falls & White 
River Company has been incorporated with 
$2,000,000 capital. The company will trans 
mit power to cities and towns scattered from 
the British line to Portland, Ore. 


ject 


mie Falls power 











Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than sat 
urday morning for the ensuing week's issue. 
inswers addressed to our care will be for- 
warded. 

Gear Wheels, gear cutting. Grant; see p. 18. 

Punches & dies. Wal.M.Wks.,Waltham, Mass. 

Caliper eat. free. E. G. Smith, Columbia, Pa. 

Metal patterns, single or gated. Leu & Co., 
L. t. City, BX. ¥. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, Amer. MACH. 

Light and fine mach’y to order: models and 
elec. work specialty. bk. O. Chase, Newark, N. J. 

Inventors and light mach’y.; jewelers’ tools 
a specialty. Industrial Machine Co., Newark, 

An experienced engineer will perfect, sim 
plify or improve upon articles of manufacture. 


Address Box 129, AMERICAN MACHINIST. 
IF. L. Stokes Machine Co., 13th and Noble 
sts.. Philadelphia, cut light gears, cams and 


duplicate small machine parts, in quantities. 

“ Wanted——A first-class machinery molder for 
high-grade work in small foundry; $500 to 
$1,000 stock required. Address D., care A. M. 

A well-known practical M. E., having office 
in Pittsburg, would like to hear from parties 
desiring active local representation. Box 152. 
AMERICAN MACHINIST. 

For Sale—Iron foundry located 
miles of Pittsburgh, Pa.; now 
full capacity and large trade to 
Box 104, AMERICAN MACHINIST. 

Wanted——New or second-hand air compres 
sor; capacity 280 cu. ft. free air to 600 Ibs. 
pressure ; vertical, belted type, preferred. Ad 
dress Box 153, AMERICAN MACHINIST. 

For Sale—-Working drawings stationary 
type steam engine, 1 to 40 H.-P., eight sizes: 


within 40 
running at 
draw on 





October 30, 1902. 


first class in every particular; rare oppor- 
tunity. Box 134, AMERICAN MACHINIST. 

We manufacture on contract patented hard- 
ware specialties, tools, dies, metal stampings, 
special machinery, etc. Edmonds-Metzel Mfg. 
Co., 778 to 784 W. Lake st., Chicago, Ill. 

Grinding beats filing; try us, on either 
hardened or soft work; capacity 7 in. diam- 
eter, 48 in. long and under. The Garvin Ma- 
chine Co., Spring and Varick sts., New York. 

Wanted—Bronze castings of intricate 350 
Ib. jacketed engine cylinders; castings must 
be close grained and possess high tensile 
strength at liquid air temperatures. Address 
Box 154, AMERICAN MACHINIST. 

Wanted—Light machine work and 
machinery to build to order, special 
dies and punches; a_ well-equipped 
power plant and first-class workmen. 
Bantam Mfg. Co., Bantam, Conn. 

Wanted—Machinist, with from $1,000 to 
$2,000, to take an interest in and the super- 
intendency of a concern manufacturing laun- 


special 
tools, 
water- 
The 


dry machinery in Chicago. Address C. T. 
Cummins, 210 Larrabee st., Chicago, Ill. 
Wanted—A large contract to build medium 
or light automatic machinery; we have the 
plant, the experience, the capital; cam _ cut- 
ting a specialty: we make the best adjust- 
able reamers. Ott. Mergenthaler Company, 


Baltimore, Md. 

For Sale—New foundry, completely equipped, 
60x380, on Erie Canal and Delaware & Hud- 
son Railroad, near Albany; also complete ma- 
chine shops and forging plant at Troy. Ad- 
dress Pneumatic Signal Company, Broad Ex- 
change, New York. 

Purchaser for small manufacturihg plant in 
Madison, Wis.; lot, 100x180 feet; machine 
shop, 32x68, two story, with line shaft and 
gasoline power; foundry, 40x54, new modern 
equipment; good location; for sale cheap. 
Hart-Parr Co., Charles City, Iowa. 

Wanted—A man acquainted with the ma- 
chine business, with from $10,000 to $20,000 
capital, to take active interest in a proposed 
new manufacturing concern of wood-working 
machinery, in the South. Address *“‘New Con- 





cern,’ General Delivery, Newport, Ky. 

A Middle West manufacturer of standard 
machine tool in extensive use and bearing 
excellent reputation, wants man acquainted 
with New York machine tool trade; prefer- 
ably (not necessarily) one now established 


and having storeroom; opportunity to repre- 


sent other good makes; communication con- 
fidential. Address Box 96, AMER. MACH. 
Young man, first-class mechanical and 


ability, good general, all-around 
machinist, first-class draftsman, familiar 
with up-to-date foundry practice, wishes to 
hear of an opportunity where he could invest a 
few thousand dollars; jobbing shop preferred ; 
would not object to any part of the West, so 
long as the enterprise is in a locality where 
business can be secured. Box 94, AM. M 


Wants. 


idvertisements only in- 


executive 


Situation and Help 


serted under this head. Rate 25 cents a line 
for each insertion. About sir words make a 
line. No advertisements under two lines ac- 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing weck’s issue. insiwers addressed 
to our care will be forwarded. {pplicants 


may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned. If not forwarded they will be de 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown 
ponde nts. 


corres 


Situations Wanted. 


Machine designer, ete., wants position. Ad 
dress Box 63, AMERICAN MACHINIST. 

Draftsman, Danish, desires position: small 
salary. tox 167, AMERICAN MACHINIST. 

Mechanical draftsman seeks position § in 
New York. tox 164, AMER. MACHINIST. 

As foreman, by Al, progressive pattern 


maker. K. G., care AMERICAN MACHINIS1 
Mechanical draftsman wants position in 
New York. B. M., care AMER. MACHINIS' 


First-class mechanical draftsman, experienced 
on Corliss engines, wants position. Box 172, 
AMERICAN MACHINIST. 

Machine draftsman desires situation; first- 
class, experienced man on hydraulic work. 
Box 155, AMERICAN MACHINIST. 

Young mechanical draftsman and engineer, 
with considerable experience in steam engine 
practice, wishes change. Box 146, Am. M. 

A mechanical and electrical draftsman 
(Swede), technical, graduated in Germany, 
desires position. Address O. O., care AM. M. 
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Position wanted as general foreman or as Young mechanical engineer; technical edu Working foreman wanted; must be a good, 
sistant superintendent; 20 years’ experience cation: experience in shops, drawing room “all-round” machinist and with experience on 
on varied work: references. Box 147, Am. M. and on the road; at present employed as | outside work; good wages and steady work to 
editor of engineering magazine, but wishes |the right man. Address Box 169, AM. Macu 
change ; is a hustler and can get along with Wanted—First-class office man: one famil 
people ; references from past and present em- | jar with hardware or machinery business pre 
ployers. Anyone desiring the services of such | f.rrea: give age, experience, references and 





A young machinist desires position as sales 
man or agent for machine house: necessary 
references Address “Mechanic,” P. O. Box 
736, Atlanta, Ga. 


A first-class toolmaker, experienced inmanu- * men address Box 13, Ausn. Macururer. salary expected in answering. Box 120, A. M 
facturing fine duplicate work, good business Mechanical engineer, graduate Mass. Inst Wanted—-Foreman for small-tool depart 
and executive ability, solicits correspondence of Technology, with shop and drafting-room (ment in manufacturing plant near Chicago; 
Box 171, AMERICAN MACHINIST. experience in modern shop making inter- must be capable of accurately working to 


changeable work, would like change in posi- plans in making interchangeable parts. Box 


Draftsman, graduate, experienced in me- t ; - 4 
I tion; has had experience in handling work 149, AMERICAN MACHINIS" 


chanical, electrical lines; best references: 


situation with electrical concern preferred. 2d men under both piece work and premium We are constantly increasing the scope of 
Box 163, AMERICAN MACHINIST. systems and in estimating on contract work: our work, and invite applications for posi 

Technically educated and experienced me -— oe an oa be — een cer ae tions from first-class patternmakers, molders 
chanical draftsman desires change; over 3 Sarony  calecmaneniens oe avons and machinists; we always have vacancies 
years on machine tools; 1 year on electrical pox 139, AMERICAN MACHINIS1 , see = gg eae a on 


work. Box 166, AMERICAN MACHINIST. 
Wanted—-An experienced young man, for 


Wante Position as foreman of toolroom } } 
oe ane a = we Help Wanted. buyer and seller in a small foundry, machine 


in valve works, such as brass, iron, malleable 
shop and supply business; also two traveling 


and oil-well tools; 20 years’ experience ; West : h : : 
preferred Box 162, AMERICAN MACHINIST Machinists—Your inventions developed by salesmen for same stare age, experience, 
: Piephie : : : aver : vc ‘hicag wages, references and whether married. “West 
Employment for about five months wanted © M. Mayer. M. E., Monadnock, Chicago Salida” ence Alsmnecan Macemnese - 
by experienced technical man of 32, now Wanted—First-class milling machine hand ; oe , Saree . 
draftsman with steel company; work that is ‘ocation Detroit, Mich. Address Box 150, Wanted— Machinists, toolmakers, floor 


hands, bodymakers, painters, trimmers and 


not all drafting preferred. Box 168, AM. M. AMERICAN MACHINIST. : 
blacksmiths; we have just moved into our 





Mechanical engineer and chief draftsman, _ Wanted Experienced draftemen —_s Ge- new factory and will double our present 
30 years old, Swedish technical graduate, de signer of plate working tools. Address te, | Ff, ree; good wages and 9 hours’ work. Address 
sires change ; 9 years’ experience on air com- care Lord & Thomas, ¢ eauage, oe . Fournier-Searchmont Automobile Company, 
pressors, pumps and gas engines. Dox 15%, Wanted—A good machinist, to fit up new | Trainer, Delaware County. Pa. 

AMERICAN MACHINIST. achinery, also a g utside erecting man. ; : 
, machinery, also a a a man A good designer is wanted by a firm build 

Lathe hand, with wide experience as oper Apply Box 145, AMERK AN ACHINIST. ing a line of grinding machinery; should 
ator and foreman in large tool works, desires Wanted —Non-union molders; good wages have experience in this line and some experi 
change ; up-to-date practice; can handle men and steady employment. Address Ridgway |ence in patternmaking; a man with good 
and get results; reference furnished. 3oX Dynamo & Engine Company, Ridgway, Pa. ideas is wanted more than an expert drafts 
148, AMERICAN MACHINIST. Wanted—-First-class machinists, in city |Man; write fully as to age, experience and 

_ Mechanical engineer; experienced in equip near Philadelphia; steady work and good | Wages expected. “Massachusetts,” care M 
ping and managing shops; specialty, design pay. The Reeves gine Co., Trenton, N. J. Want: d—-Toolroom foreman, by large ma 
wn Fe “ — ph gee o repetition Machinists, send for free blueprint table of (chine tool factory A man thoroughly famil 
work; can develop small automatic casting 1) §. steam, gas and water pipe, giving tap- iar with making of jigs, gages and first-class 
process. Address Box 157, Amer. MACH. ping sizes. Address E. E. Meyer, Allegheny, | toolroom systematizer wanted ; must be sober, 

Mechanical and electrical engineer and [a. industrious and married; splendidly equipped 

‘ sms sever: ears’ experience ad- ‘ - 0 t PeROOO per . ‘ate 
draftsman, of several years’ experience, grad Wanted—First-class molder, to take charge | Stop in city of 25,000 people, located in Mid 
uate of European polytechnical institute and, gmail jobbing foundry Apply or write die West; state experience and give full and 
well posted in modern machinery design, de- | \jurray Mfg. Co., Richmond Vailey, Staten | C™Plete information. Address Box 151, A. M 
. 2. > itt , . al - ° ‘ ey, ele ; : ‘ 2 
sires to change position. jox 161, Am. M. Island. Wanted —Machinists for night work, of all 

Situation wanted by a competent, practical, Toolmakers wanted on jig and fixture work : branches of the trade, such as toolmakers, 


up-to-date machine shop foreman, on small jjgh-grade men only need apply. Call on or | }#nds on lathes, planers, boring mills, milling 
and medium work; can design tools, jigs and address The Taft-Peirce Mfg. Co., Woon machines, universal grinders; Gisholt, Potter 


other fixtures for economically handling such - > & Jounston and all other types of chucking 

os : io “A socket, R. I. . . 

work. Address Box 165, AMER. MACHINIST. . . and screw machines, floor, vise, etc.; steady 
Wanted—-Man to take charge machine de work for first-class men on light and medium 


d racticé ac s ) *xperience e i it icye *k 
en ee ee ad "Seek gig « partment, acquainted with epee work ; also interchangeable work De Laval Steam Tur 
7 - ail - ke - hen one good toolmaker. Address Day Mfg. Co., bine Co.. Trentor w J 
and outside erecting work is open for an en- Lake View. N. Y . s dies . 
gagement and prefers outside erecting work: a ” eka 
ean furnish the best of reference as to char 
acter and ability. Box 160, Amer. Macau. 
Well-paying position of highest mechanical 
and business responsibilities desired by young 
man, successful in both, and who has no su- 
perior as engineer and practical expert in de 
s‘gning and developing machinery; 10 years 


l'osition for young man, technically edu 
cated preferred must have good executive 
ability and be capable of planning his work 


Wanted—-lDraftsman on shop jigs and tools: 
must have had shop experience, be rapid and 
accurate. Address, giving experience, Box 170, - “ee 
AMERICAN MACHINIST. and getting it done; capable of organising his 

: . : : department and enthusing and developing 

Wanted--All kinds experienced engineers, those around him: must be capable of taking 
draftsmen; send stamp to register; positions | charge of a toolroom having 15 hands; good 
open. Cleveland Engineering Agency, Box 71, chance for experience and further advance 


present place. Box'173, AMpR. MACHINIST. Station B, Cleveland, O. ment; state age and experience, salary and 
Wanted—Position, by a thoroughly wel! Wanted—-An experienced operator on a 36 references. Box 156, AMer. MACHINIST 
posted and competent salesman: accustomed i”. three head Ingersoll milling machine ; must Wanted—Toolmaker, one having had prac 


be an accurate worker. De Laval Steam Tur 


to closing large contracts, familiar wi : 
‘ g co ( imiliar with mod bine Co., Trenton, N. J. 


ern machinery and especially adapted to in 


tical experience in making tools, such as 
dr.uing, milling and planing jigs for dupli 


troduce a new line of goods or to open up Wanted—Assistant draftsman on machine e¢ate parts of medium size machinery; must 
new territory tox OS, AMER. MACHINIST tool work. Address, stating age and experi have had experience in designing tools as well 
ence, by mail only, N. B. Chace, 439 Shillito  , i “s , ' » s . 
tes . » DY y. ’ as in drafting must also be able to look 
A pos as general § ‘r . , t , ale, Cineinn: j , 
A position as general superintendent, by a xt. Avondale, Cincinnati, Ohio. after several men in tool-making department 


thorough, up-to-date superintende t afi ‘ , - 
~ -- p-to © super endent and M Wanted Positions for experienced men, a knowledge of German preferred, but not 


Sg euaeuianin aes es on ae and men for such positions, Address James absolutely necessary Answer, if possible in 
pumps; knows every detail from the pig iron brady Gone Srekty 4 ey aoom ae Se aot ae cae ne gl 
to the finished product Address Box 121. Floor, 220 Broadway, New York. ployed, whether married or single and what 
AMERICAN MACHINIST. Wanted—Lathe and planer hands for night W*##es last received, to N,. W., No. 999, Dost 

a , , work on heavy machine tool work; good /agernd, Francfort 0. M., Germany 

Mechanical engineer, 50. wants position as wes y me , The P : mm. | , 
superintendent, gor Rae asses By a” aa wenes to good men Apply to The Pond Ma _ To improve our electrical machinery works 

“ - ‘ 7 : chine Tool Company, Plainfield, N. J. in Milan, Italy (400 men), we invite appli 
draftsman; live man with S& years’ practical , ; : ; : “| e 7 ye 
experience, special and mill machinery, tools, Wanted—An_ energetic, practical man as cation as works manager; must have recom 
jigs, ete.; at present C. D. with large manu general foreman in large textile machine mendations from a_ similar position prove 
facturing company: write and get my refer shop; state age, experience, qualifications and ability to organize shops for good, cheap and 
ences. tox 122. AMERICAN MACHINIST salary. P. O. Box 2815, Boston, Mass. prompt work; thoroughly know modern ma 

: Oo j Wanted—First-class non-union molders, Cline tools—use of them, handling of men 

Wanted—Position as superintendent or gen- machinists and patternmakers; good wages king up of costs; have some practical 
eral foreman, by young man with wide ex and steady employment Address Ridgway knowledge of electrical winding, and rapidly 
perience in machine work and the manufac Dynamo & Engine Company, Ridgway, Pa. acquire Italian language ; free hand good 
ture of interchangeable parts, electrical ma . . : permanent position to him who can prove the 
chinery, sheet metal goods, tool designing: Capabie foreman, by machine tool com tight man Address, with age. experience, 
energetic, systematic and thorough: a good pany in Middle West; must lay out work on reference, salary expected and full details to 
executive and able to start up a new plant millers, lathes and gear cutters for 25 ap save lengthy correspondence, I (;eorge 
Box 158, AMERICAN MACHINIST prentices tox 144, AMERICAN MACHINIS1 linzi, Milan, Italy 
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Wis. 

Niles Tool Works Co., 
Pond Mach. Too! Co., 
Whiton Machine Co., 

London (Conn 
Centers, Planer 
Fay & Scott, Dexter, Me. 
New on Mfg. Co., New Haven, 


Hartford, 


Newark, N. J. 


New York. 
Milwaukee, 


New York. 
New York. 
D. E., New 


Co 
Pratt é Whitney Co., 
Co 


Reed "Cl 0., 


Chains, Driving 


Boston Gear Works, Boston, Mass. 
Federal Mfg. Co., Cleveland, O. 
Bridgeport Chain Co., Bridgeport, 


Conn. 
Jeffrey Mfg. The, Columbus, 
hi 


Ohio. 
Link Belt Engr. Co., Phila., Pa. 
Whitney Mfg. Co., Hartford, Ct. 


Chucking Machines 


F. E., Worcester, Mass. 


ca. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Mach. Co., 
Cleveland, 

Le Blond Mac h. Tool co &. te 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, kK. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reed Co., F. E., Worcester, Mass. 


Warner & Swasey Co., Cleveland, 


Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 


Almond, T. R., Brooklyn, N. Y. 


a & Co., R. H., New Llaven, 

‘o 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Cushman Chuck Co., Hartford, Ct. 

Goodell-Pratt CO. Greenfield, 
Mass. 

The E. Horton & Sons Co., Wind- 


sor Locks, Conn. 

Morse Twist Drill & Mch. Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Whitney Mfg. Co., Hartford, Ct. 

Whiton. Mach. Co., D. E., New 
London, Conn. 

Chucks, Lathe 

Cushman Chuck Co., Hartford, Ct. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

The E. Horton & Son Co., Wind- 
sor Locks, Conn. 

Pratt & Whitney Co., Hartford, 
‘onn. 

Skinner Chuck Co., 
Conn. 

Westcott Chuck Co., Oneida, N. Y. 

Whiton Mach. Co., E., New 
London, Conn. 

Chucks, Split 

Faneuil Watch Tool Co., Boston, 
Mass. 

Clutches, Friction 

Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 

Coil Clutch Mfg. Co., New York. 

Faneuil Watch Tool Co., Boston, 


Mass. 

Jacobson Mach. Mfg. Co., War- 
ren. Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Oesterlein Mach. Co.. Cincin., O. 


New Britain, 


Patterson. Gottfried & Hunter, 
Ltd., New York. 
Pratt & Whitney Co., Hartford, 


Conn. 





Compressors, Air 


a Mach. Co., Boston, 


ass. 
Chicago Pneumatic Tool Co. 


, Chi- 
cago, 
Christensen 7s Co., Mil- 
waukee, 
Gray- Blaisdell Co.. Bradford. Pa 
Herron & Bury Mfg. Co., Erie, Pa. 


Ingersoll-Sergeant Drill Co., New 


York. 
Jacobson Mach. Mfg. War 
New York. 


ren, Pa. 
Rand Drill Co., 
Consulting Engineer 


Thompson, Hugh L., 
Conn. 


Coping Machines 


Long & Allstatter Co., 
Ohio 


Correspondence Schools 
See Schools, Correspondence. 


Co., 


Waterbury 


Hamilton, 


Countershafts 

Builders’ Iron Fdry., Provi., R. I. 

Oesterlein Mach. Co., Cincin., O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reeves Pulley Co., Columbus, Ind. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Counters, Machinery 

Veeder Mfg. Co., Hartford, Conn. 


Counting and Printing Wheels 
Franklin Mfg. Co., Syracuse, N. Y. 


Couplings, Shaft 


Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Vhiladel., Pa 

Davis Mach. Co., W. P., Roches- 
ter, N. 

Patterson, ‘Gottfried & Hunter, 
Ltd., New .ork. 


Stuart. R. J.. New Hamburg. A 


Vandergrift Coupling Co., Evans 
ville, Ind 

Cranes 

Brown Hoisting Mach. Co., a a 
City. 

Case Mfg. Co., Columbus, 0. 

Chicago Pneumatic ‘ool Co., Chi- 
eago, Ill. 

Cleveland Crane & Car Co., Cleve- 
land, O. 

Franklin Portable Crane & Hoist 


Co., Franklin, Pa. 
Maris Bros., I’hiladelphia, Pa. 
Niles-Bement-l’ond Co., New York. 
Northern Engineering Works, De- 
troit, Mich. 
Pawling & Llarnischfeger, Milwau- 


kee, Wis. 

Sellers & Co., Wm., Philadel., Pa. 
Whiting Foundry Equipment Co., 
Harvey, Ill. 

Crucibles 

Dixon Crucible 
City, N 

Cupolas, and Ladies, Foundry 

Northern Engr. Works, Detroit, 
Mich. 

Obermayer Co., S., Cincinnati, O 

Whiting Foundry Equip. Co., Har- 
vey, I 

Cutters, Milling 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Gay & Ward, Athol, Mass. 

Ingersoll Milling Mach. Co., Rock- 
ford, 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
as Works, Gloucester City, 


Standard Tool Co., Cleveland, O. 
Cutting-off Machines 


Co., Jos., Jersey 


Rement. Miles « Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Davis Mach. Co., W. P., Roches- 
ter, N. 

Franklin Mach. Wks., Phila., Pa. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phila- 


delphia, Pa. 
Nutter, Barnes & Co., 


New York. 
New York. 


soston, 
Mass. 

Niles Too] Works Co., 

Pond Mach. Tool Co., 

Cutting off Tools 


Armstrong Bros. Tool Co., Chi- 
eago, Ill. 
Pratt & Whicney Co., Hartford, 


Conn. 





Cyclometers 
Veeder Mfg. 
Dies, Sheet Metal 


Bliss Co., E. W., 
Wold & Co., Torris. 


Dies, Threading, Opening 

Errington, F. A., New York. 

Geometric Drill Co., New Haven, 
Conn. 

Jones & Lamson Mch. 
field, Vt. 

Pratt & Whitney 
Conn. 


Co., Hartford, Conn 


Brooklyn, N. Y. 
Chicago, Ill 


Co., Spring- 


Co., Hartford, 


Drawing Boards and Tables 
Zacharias, E. M., Brooklyn, N. \ 


Drawing Instruments 
Keuffel & Esser Co., New 


Drilling Machines, Bench 


York. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Pratt & Whitney Co., Hartford, 
Conn. 

Drilling Machines, Boiler 

Baush Mch. ‘tool Co., Springfield, 
Mass. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Bement, Miles & Co., New York. 

Dallett & Co., Thos. II., Phila., Pa. 


Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 


Drilling Machines, Multiple Spindle 
Baker Bros., Toledo, O. 
Barnes Co., B. F., Rockford, 
Barnes Co., W. F. & John, 
ford, Ill. 
Baush Mch. 
Mass. 
Bement, Miles & Co., New York. 
Bickford Drill & Tool Co., Cincin- 
nati, Ohio. 
Dallett & Co., Thos. H., Phila., 
Garvin Mach. Co., New York. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
McCabe, J. J.. New York. 
Newton Machine Tool 
Philadelphia, Pa. 
Niles Tool Works Co., New 
Prentiss Tool & Supply Co... 
York. 


Drilling Machines, Pneumatic 
Chicago Pneumatic Tool Co., Chi 


Ill. 
Rock 


Tool Co., Springfield, 


Pa. 


Works, 


York. 
New 


cago, 

Cleveland ‘Pneu. Tool Co., Cleve 
land, Ohio. 

Phila. Pneumatic Tool Co., Phila 
delphia, Pa. 

Q. & C. Co., Chicago, Ill. 

Standard Ry. Equip. Co., St. 
Louis, Mo. 

Drilling Machines, Portable 

Dallett & Co., Thos. H., Phila., Pa. 

Drilling Machines, Radial 

American Tool Wks. Co., Cin., O. 


Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & ‘Tool Co., Cin- 
cinnati, Ohio. 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 


Cincin., O 
Cincin., O 
0. 


Tool Co., 
Tool Co., 
E., Cincinnati, 


Dreses Mach. 
Fosdick Mach. 
Gang Co., Wm. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 


McCabe, J. J., New York. 

Mueller Mach. Too! Co., Cincin., O 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Reade Mchry Co., 


Drilling Machines, Turret 
Niles Tool Works Co., New York. 


Cleveland, O. 


Quint, A. D., Hartford, Conn. 

Drilling Machines, Upright 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bement, Miles & Co., New York. 

Cincinnati Mach. Tool Co., Cin., O. 

Davis Mach. Co., W. P., Roches- 
oe, BH. Y. 

Dwight Slate Mach. Co., Hart 
ford, Conn. 

Fosdick Mach. Tool Co., Cincin- 
nati, O. 

Gould & Eberhardt, Newark, N. J. 

Harrington & Son Co., Edwin, 
Philadelphia, Pa. 
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Drilling Machines, Upright— Con: 
Hill, Clarke & Co., Boston, Mass. 
Hoefer Mfg. Co., Freeport, III. 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J.. New York. 

Niles Tool Works Co., New York. 


New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Sibley & Ware, South Bend, Ind. 

Washburn Shops, Worcester, 
Mass. 


Drills, Center 

Pratt & Whitney 
Conn. 

Slocomb & Co., J. 
oe 


Co., Hartford, 


T., Providence, 
Drills, Rail 
Bement, Miles & Co., 
Niles Tool Works Co., 
Drills, Ratchet 
Parker Co., Chas., 
Pratt & Whitney 
Conn. 


New York. 
New York. 


Meriden, 
Co., 


A 
Hartford, 


Dust Collectors 


Allington & Curtis Mfg. Co., Sag 
inaw, Mich 

Dynamos 

Akron Elec. Mfg. Co., Akron, O. 

C & C Electric Co., New York. 

Crocker-Wheeler Electric Co., Am 
pere, N. 

Eck Dynamo & Motor Co., Belle 
vill J. 

General Elec. Co., New York. 

Jantz & Leist Elec. Co , Cinein., O 

Northern Elec. Mfg. Co., Madison, 


Wis. 
Robbins & Myers Co., Springfield, 


Ohio. 
Roth Bros. & Co., Chicago, Il 
Sprague Elec. Co., New York. 
Triumph Elec. Co., Cincinnati, O 
Western Electric Co., Chicago, I! 


Westinghouse Electric & Mfg. Co., 
Pittsburgh, Da. 

Electrically-Driven Tools. 

Clark, Jr., & Co., Jas., Loulsville, 
Ky. 


Electrical Supplies 


Akron Elec. Mfg. 
General Elec. Co., 


Co., Akron, 
New York. 


0. 


Triumph Electric Co., Cincin., O. 

Western Electric Co., Chicago, II. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Elevators 

Albro-Clem Elevator Co., Phila 
delphia, Pa. 

Hloward, Iron Wks., Buffalo, N. ¥ 

Morse, Williams & Co., Phila., Pa. 

Emery Wheels 

See Grinding Wheels. 

Enclosures, Tool-room 

Merritt & Co., Philadelphia, Pa. 


Engines, Gas and Gasoline 
Columbus Mach. Co., Columbus. 0. 
Cooper Mach. Co., Saltsburg, la 
Elyria Engine Co., Elyria, O. 
Foos Gas Eng. Co., Springfield, 


Mietz, August, New York. 

National Engine Co., Rockford, 
Ill. 

New England Gas Engine Co., 


Loston, Mass 
New Era Iron Wks., Dayton, O. 
Olds Motor Wks., Lansing, Mich. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Regal Gasoline Engine Co., 
water, Mich. 
Springfield Gas Eng. 
field, O 


Cold 


Co., Spring 


Stover Engine Works, reeport, 
Ill 

Struthers, Wells & Co., Warren, 
Pa. 

Engines, Steam 

Buffalo Forge Co., Buffalo, N. Y. 

Chandler & Taylor Co., Indian 
apolis, Ind. 

Frick Co., Waynesboro, Pa. 

Rand Drill Co., New York. 

Struthers, Wells & Co., Warren, 
Pa. 

Engine Stop 

Consolidated Engine Stop Co., 
New York. 

Exhaust Fans 

Buffalo Forge Co., Buffalo, N. Y. 
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Pans, Electric 

General Electric Co., New York. 

Northern Llec. Mfg. Co., Madison, 
Wis. 

Sprague Elec. Co., New York. 

Western Electric Co., Chicago, IIL. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Files and Rasps 

Barnett Co., G. & H., Phila., Pa. 

Etna Mfg. Co., New York. 

Hammacher, Schlemmer & Co., 
New York. 

Nicholson File Co., Provi., R. I. 

Filing Machines 

Cochrane-Bly Mach. Co., Roches- 
ter, N. Y. 


Fillers, Oi! Can 
The Winkley Co., Hartford, Conn. 


Fittings, Steam 

Crane Co., Chicago, Ill. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O. 

Walworth Mfg. Co., Boston, Mass. 

Flexible Shafts 

Chicago Flexible Shaft Co., Chl- 
cago, Ill. 

Porges 

Ruffalo Forge Co.. Buffalo, N. Y. 

Miner & Peck Mfg. Co., New 
Hlaven, Conn. 

Forgings, Drop 

Billings & Spencer Co., Hartford, 
Conn 


Miner & Peck Mfg. Co., New 
Haven, Conn. 


Wyman & Gordon, Worcester, 
Mass. 

Forgings, Hydraulic 

Wyman & Gordon, Worcester, 
Mass. 

Forgings, Steel 

Wyman & Gordon, Worcester, 
Mass. 


Poundry Furnishings 

Obermayer Co., S., Cincinnati, O. 

Whiting Foundry Equip. Co., Har- 
vey, Il 

Furnaces, Coal, Gas and Oil 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

Gages, Recording 

Bristol Co., Waterbury, "Conn. 


Gages, Standard 

Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 

Rogers, John M., Boat, Gage & 
os Works, Gloucester City, 


Saw ae Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb & Co., J. T., Prov., R. I. 

Starrett Co., L. S., Athol, Mass. 

Gages, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Gas Producers 

Am. Gas Furnace Co., N. Y. City. 

Gear Cutting Machinery 

Bickford Drill & Tool Co., Cin., O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Dwight Slate Mach. Co., Hart- 
ford, Conn. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gleason Tool Co., Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 


Harrington & Son Co., Edwin, 
P hiladelphia, Pa. 

Newton Mch. Tool Wk., Phil, Pa. 

Niles Tool Works Co., "New York. 

Whiton Machine Co., D. E., New 
London, Conn. 

Gears, Molded 

Caldwell & Son Co., H. W., Chi- 


eago, Ill. 
Franklin Mfg. Co., Syracuse, N. Y. 
Greenwald Co., I. & k., Cincin., O. 
ro & Son Co., Robt., Baltimore, 


Gears, Rawhide 
Colenge Raw Hide Co., Chicago, 


iene Mch. Co., Pittsburgh, Pa. 


New Process Raw Hide Co., Syra- 
cuse, N. Y. 
Nuttall Co., R. D., Pittsburgh, Pa. 





Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Wks., Boston, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Gear Wks., Cleveland, O. 

Fawcus Mach. Co., Pittsburgh, Pa. 

rea Y Gear Shaper Co., Spring- 
e 

Gleason Tool Co., Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Works, Boston, Mass. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Horsburgh & Scott, Cleveland, O. 

New — Raw Hide Co., Syra- 
cuse, ; 4 

Nuttall oo., R. D., Pittsburgh, Pa. 

Philadelphia Gear Works, Phila- 
delphia, Pa 

Simonds Mfg. “Co., Pittsburgh, Pa. 


Gears, Worm 

Albro-Clem Elevator Co., Philadel- 
phia, Pa. 

Fawcus Mach. Co., Pittsburgh, Pa. 

Morse, Williams & Co., Phila., Pa. 

Nuttall Co., R. D., Pittsburgh, Pa. 

Simonds Mfg. Co., Pittsburgh, Pa. 


Graphite 
Dixon Crucible Co., Jos., Jersey 


y, od. 
Obermayer Co., S., Cincinnati, O. 


Grinders, Center 

Heald & Son, L. S., Barre, Mass. 

Grinders, Cock 

Windsor Mach. Co., Windsor, Vt. 

Grinders, Cutter 

Adams Co., Dubuque, Iowa. 

Automatic Mach. Co., Greenfield, 
Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

jarvin Machine Co., New York. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Oesterlein Mach. Co., Cincin., O. 

Pratt & Whitney Co., Hartford, 
‘onn. 

Rivett-Dock Co.. Boston, Mass. 

Russell, R. M., Binghamton, N. Y. 


Grinders, Disc 
er & Co., Chas. H., Chicago, 
l 


— Mach. Co., Geo., Racine, 


secquete Mach. Co., Provi., R. 1. 
Grinders, Drill 


Gorton Mach. Co., Geo., 
Wis. 

Heald & Son, L. S., Barre. Mass. 

Standard Tool Co., Cleveland, O. 

Washburn Shops, Worcester, 
Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinders, Tool 

Barnes Co., B. F., Rockford, Il. 

Barnes Co., W. F. & Jonn, Rock- 
ford, Ill. 

Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 

Diamond Mach. Co., Prov., R. L 

Gisholt Mach. Co., Madison, Wis. 

Iroquois Mach. Co., Provi., R. I. 

Landis Tool Co., Waynesboro, Pa 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Oesterlein Mach. Co., Cincin., O. 

Safety Emery Wheel Co., Spring- 
field, O. 

Whitney Mfg. Co., Hartford, Ct. 

Grinding Wheels 

Abrasive Material Co., Phila., Pa. 

Builders’ Iron Foundry, Provi- 
dence, R. I. 

a Co., Niagara Falls, 


Racine, 


Diamond Mach. Co., Provi., R. I. 

Hampden Cor. Wheel Co., Bright- 
wood, Mass. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Safety Emery Wheel Co., 
field, O. 

Tanite Co., Stroudsburg, Pa. 

Grinding Machines 

Besly & Co., Chas. H., Chicago, Ill. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Builders’ Iron 
dence, R. I. 

Diamond Mach. Co., Prov., &. I. 

Falkenau-Sinclair Co., Phila., Pa. 

I’rasse Co., New York. 

Goodell-Pratt Co., 
Mass. 


Spring- 


Foundry, Provi- 


Greenfield, 





Grinding Machines—Continued 
om Mach. Co., Geo., Racine, 


Greenfield Mach. Co., Greenfield, 


ass. 

Hill, Clarke & Co., Boston, Mass. 

Iroquois Mach. Co., Prov., R. I. 

Landis Tool Co., Waynesboro, Pa. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Northern Elec. Mfg. Co., Madi- 
son, 

Norton E mery Wheel Co., Worces- 
ter, Mass. 

Prentiss Tool & Supply Co., New 
York. 

Russell, R. M., Binghamton, N. Y. 

Safety Emery Wheel Co., Spring- 
field, Ohio. 

Tanite Co., Stroudsburg, Pa. 

Washburn Shops, Worcester, 
Mass. 

Webster & Perks Tool Co., Spring- 
field, O. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grindstones 
Lombard & Co., Boston, Mass. 


Gun Barrel Machinery 

Bement, Miles & Co., New York. 
Diamond Mach. Co., Provi., R. I. 
Niles ‘Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Reed Co., F. E., Worcester, Mass. 


Hack Saw Biades and Frames - 


Diamond Saw & Stamping Wks., 
Buffalo, N. Y. 


Goodell-Pratt Co., Greenfield, 
Mass. 

Hammacher, Schlemmer & Co., 
New York. 


Starrett Co., L. S., Athol, Mass. 

West Haven Mfg. Co., New Haven, 
Conn. 

Hack Saws, Power 

Diamond Saw & Stamping Wks., 
Buffalo, N. Y. 

Frasse Co., New York. 

Iloefer Mfg. Co., Freeport, III. 

“— Haven Mfg. Co., New Haven, 
‘onn. 


Hammers, Drop 


Bement, Miles & Co., 

Billings & Spencer Co., 
Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

ae Machine Co., Providence, 


Merrill Bros., Brooklyn, N. Y. 

Miner & Peck Mfg. Co., New 
Haven, Conn. 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Perkins Mach. Co., Boston, Mass. 


Hammers, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
eago, Ill. 

Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Phila. Pneu. ‘ool Co., Philadel- 
phia, Pa. 
. & C. Co., Chicago, II. 

Standard Ry. Equip. Co., St. 
Louis, Mo. 


Hammers, Steam 

Bement, Miles & Co., New York. 
3ethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 

Cleveland Punch & Shear Wks. 
Co., Cleveland, O. 

Pittsburg Shear Knife & Mach. 
Co., Pittsburg, Pa. 


New York. 
Uartford, 


Heating Machines, Automatic 

Am. Gas Furnace Co., New York. 
Heating and Ventilating Apparatus 
Buffalo Forge Co., Buffalo, N. Y. 


Hoisting and Conveying Machinery 

Brown Hoisting Mchry. Co., New 
York. 

Caldwell & Son Co., H. W., Chi- 
cago, ; 

Hunt Co., C. W., West New Brigh- 
ton, N. y 

Link Belt Enginering Co., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 


Hoists, Electric 

C & C Electric Co., New York. 

Hunt Co., C. W., West New Brigh- 
ton, N. 

Northern | re Works, De- 
troit, Mich. 

Pawling & tarnischfeger, Mil- 
waukee, Wis. 

Sprague Electric Co., New York. 





Hoists, Hand 

Harrington, Son & Co., 
Philadelphia, Pa. 

Yale & Towne Mfg. Co., New 
York. 

Hoists, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Cleveland Pneumatic Tool Co., 
Cleveland, 

Northern Engineering Wks., De- 
troit, Mich. 

Rand Drill Co., New York. 

Indicators, Speed 

Starrett Co., L. S., Athol, Mass. 

Indicators, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Injectors 

Lunkenheimer Co., Cincinnati, O. 

Sellers & Co., Wm., Vhila., Pa. 

Inspection and Tests 

Hunt Co., Robt. W., Chicago, Ill. 

Instruction Schools 

See Schools, Correspondence. 


Edwin, 


Insurance, Boiler 


Hartford Stm. Boiler Ins. & Insp. 
Co., Hartford, Conn. 


Jacks, Hydraulic 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Watson-Stillman Co., New York. 


Key Seaters 

Baker Bros., Toledo, O. 

Bement, Miles & Co., New York. 

Chattanooga Mchry. Co., Chatta- 
nooga, Tenn. 

Davis Mach. Co., W. P., 
tor, N. F. 

Mitts & Merrill, Saginaw, Mich. 


Roches- 


Keys, Machine 
Whitney Mfg. Co., Hartford, Ct. 


Lamps, Arc 

General Electric Co., N. Y. City. 

Western Electric Co., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Lathes 

American Tool Wks. Co., Cin., O. 

Automatic Mach. Co., Greenfield, 
Mass. 

Auto. Mach. Co., Bridgeport, Ct. 

Barker & Co., Wm., Cincin., O. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. I’. & John, Rock- 
ford, Ill. 

Bement, Miles & Co., New York. 

Bradford Mach. Tool Co., Cin., O. 

Bullard Mach. ‘tool Co., Bridge- 
port, Conn. 

Davis Mach. Co., W. P., Roches- 
ter, N. 

Diamond Machine Co., Provi., R. I. 

Fay & Scott, Dexter, Me. 

Flather & Co., Nashua, N. H. 

Irasse Co., New York. 

Garvin Mach. Co., New York. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Le Blond Mach. Tool Co., kh. K., 
Cincinnati, O. 

Lodge & Shipley Mch. Tool Co., 
Cincinnati, O. 

McCabe, J. J., New York. 

New Haven Mfg. Co., New Haven, 


Conn. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
—_ ‘. Whitney Co., Hartford, 
Co 
Posntie Tool & Supply Co., New 
York. 
Reed Co., F. E., Worcester, Mass. 
ow & Boye, Cincinnati, 
0. 
Sebastian Lathe Co., Cincin., O. 
Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 
Tanite Co., Stroudsburg, Pa. 
Washburn Shops, Worcester, 
Mass. 


Lathe Dogs 

ey Bros. Tool Co., Chi- 
cago, Lil. 

oT & Co., Chas. H., Chicago, 


Le Count, Wm. G., So. Norwalk, 


Conn. 
Pratt & Whitney Co., Hartford, 
Conn. 
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Lathes, Automatic Screw-Threading 
Automatic Machine Co., Bridge- 
port, Conn. 


Lathes, Bench 
Faneuil Watch Tool Co., Boston, 


Mass. 
Waltham Watch Tool Co., Spring- 
field, Mass. 


Lathes, Wood 
American Machinery Co., Grand 
Rapids, Mich 


Letters, Pattern 
Butler, A. G., N. Y. City. 


Levels 
Starrett Co., L. S., Athol, Mass. 


Lockers, Clothes 

Merritt & Co., Philadelphia, Pa. 

Narragansett Mach. Co., Provi- 
dence, R. I. 


Locomotives, Shop 
Hunt Co., C. W., West New Brigh- 
ton, N. Y. 


Lubricants 

Besly & Co., Chas. H., Chicago, IIl. 

Dixon Crucible Co., Jos., Jersey 
City, N 


Lubricators 

Besly & Co., Chas. H., Chicago,IIl. 
Bowen Mfg. Co., Auburn, N. Y. 
Crane Co., Chicago, III. 
Lunkenhbeimer Co., Cincinnati, O. 


Machine Screws 

Atlantic Mach. screw Co., Boston, 
Mass. 

Worcester Mach. Screw Co., Wor- 
cester, Mass. 


Machinery Builders, Special 

American Fdry. & Mach. Co., 
Hanover, Pa. 

Atlas od & Mach. Co., Belle- 
ville, N. J 

Blanchard Mach. Co., The, Bos- 
ton, Mass. 

Gardam & Son, Wm., New York. 

National Mchry. Co., Tiffin, O. 

Pratt & Whitney Co., Hartford, 


Conn. 
Simonds Mfg. Cr, Pittsburgh, Pa. 


Machinists’ Small Tools 

Besly & Co., Chas. H., Chicago, Ill. 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & as ag Mfg. Co., Provi- 
dence, I. 

cone ‘rwist Drill Co., Cleve- 
land, O. 

Hammacher, Schlemmer & Co., 
New York. 

McCrosky & Huber, Cincinnati, O. 

ar tg Gottfried & Hunter, 

Ltd., New ork. 
Sawyer Tool Mfg. Co., Fitchburg, 


Mas 
Slocomb & Co., J. T., Provi., R. I. 
Starrett Co.. L. S., Athol, Mass. 
Wyke & Co., J., East Boston, 
Mass. 


Mandrels, Expanding 


Nicholson & Son, W. H., Wilkes- 
barre, Pa. 


Mandrels, Solid 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
7 Works, Gloucester City, 


J. 
Standard Tool Co., Cleveland, O. 


Measuring Machines 

Rogers, John M., Boat, Gage & 
as Works, Gloucester City, 

Micrometer Calipers 

Brown & payee Mfg. Co., Provi- 
dence, 

a Tool ‘ite. Co., Fitchburg, 


Slocomb & Co., J. T., Providence, 
Starrett Co., L. S., Athol, Mass. 


Milling Attachments 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

The Adams Co.. Dubuque, Iowa. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

a smith Mfg. Co., Milwaukee, 


s. 
Oesterlein Mach. Co., Cincin., O. 





Milling Machines, Bench 
— Watch Tool Co., Boston, 


ass. 

Hill, Clarke & Co., Boston, Mass. 

Waltham Watch Tool Co., Spring- 
field, Mass. 


Milling Machines, Horizontal 
Adams Co., Dubuque, Iowa. 
Beaman & Smith Co., Prov., R. L. 
Bement, Miles & Co., New York. 
Franklin Mach. Wks., Phila., Pa. 
Hlendey Mach. Co., Torrington, Ct. 
Ingersoll Mill. Mach. Co., Rock- 
ord, Ill. 
Newton Mach. Tool Wks., Phila- 
delphia, Pa. 
Niles Tool Works Co., New York. 
Pratt & Whitrey Co., Hartford, 
Conn. 


Milling Machines, Plain 


American Tool Wks. - Cia., O. 

Bement, Miles & Co., New York. 

we & | Mfg. Co., Provi- 
ence 

Cincinnati Milling Mach. Co., Cin- 
cinnati, 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct 

Hill, Clarke & Co., Boston, Mass. 

“a Mfg. Co., Milwaukee, 

8 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Oesterlein Mach. Co., Cincin., O. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., New 


York. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Portable 


Underwood & Co., H. B., Phila- 
delphia, Pa. 


Milling Machines, Universal 


American Tool Wks. Co., Cin., O. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Oesteriein Mach. Co., Cincin., O. 

~— Mach. Tool Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., New 


York. 
Waltham Watch Tool Co., Spring- 
field, Mass. 


Milling Machines, Vertical 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Garvin Mach. Co., New York. 

Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Pratt & Whitney Co., 
Conn. 

Milling Tools, Adjustable 

Geometric Drill Co., New Haven, 
Conn. 

Rogers, Boat, Gage & Drill Wks., 
John M., Gloucester City, N. J. 


Hartford, 


Molding Machines 

The Adams Co., Dubuque, Iowa. 

American Foundry & Mach. Co., 
Hanover, Pa. 

Tabor Mfg. Co. Philadelphia, Pa. 

Webster & Perks Tool Co., Spring- 
field, O 


Molds, Hammer and Vise Jaw 
Field, Chas. H., Providence, R. I. 


Motors, Electric 

Akron Elec. Mfg. Co., Akron, O. 
C & C Electric Co., New York. 
Crocker-Wheeler Co., Ampere, N. J. 
Eck Dynamo & Motor Wks., Belle- 

ville, N. J. 

General Electric Co., New York. 
Jantz & Leist LKiec. Co., Cin., O. 
Northern Elec. Mfg. Co., Madison, 


Wis. 

Robbins & Myers Co., Springfield, 
Ohio. 

Roth Bros. & Co., Chicago, II. 





Motors, Electric— Continued 

Sprague Electric Co., New York. 

Triumph Elec. Co., Cincinnati, O 

Western Electric Co., Chicago, Ll. 

Westinghouse Klec. & Mfg. Co., 
Pittsburgh, Pa. 


Nail Machinery Wire 
National Machy. Co., Tiffin, O. 


Name Plates 
Franklin Mfg. Co., Syracuse, N. Y. 


Nut Tappers 
See Bolt and Nut Machinery. 


Oils 

Besly & Co., Chas. H., Chicago, Il. 

Houghton & Co., E. F., Philadel- 
phia, Pa. 

Oil Cups and Covers 

tay State Stamping Works, Wor- 
cester, Mass. 

Besly & Co., Cuas. H., Chicago,IIl. 

Bowen Mfg. Co., Auburn, ms Be 

Crane Co., Chicago, ILIl. 

Lunkenheimer Co., Cincinnati, O. 

The Winkley Co., Hartford, Conn. 


Packing, Steam Joint 
Jenkins Bros., New York. 


Pans, Shop 

Kilbourne & Jacobs Mfg. Co., Co- 
lumbus, Ohio. 

Patents 

Baldwin, Davidson & Wight, 
Washington, D. C. 

Pattern Shop Machinery 

American Machinery Co., Grand 
Rapids, Mich 

Baker Bros., Toledo, O. 

Fay & Scott, Dexter, Me. 

Field, Chas. H., Providence, R. I. 

Prentiss Tool & Supply Co., New 
York. 

Patterns, Wood 

Gardner, H. W., Waukegan, III. 

Gobeille Pattern Co., Cleveland, O 

Lorentz & Evarts, Hartford, Ct. 

Pencils 

Keuffel & Esser Co., New York 

Pipe and Fittings 

Crane Co., Chicago, Ll. 


Pipe Cutting and Threading 


Machines 
Curtis & Curtis Co., Bridgeport, 
Conn. 


Merrell Mfg. Co., Toledo, O. 

Oster Mfg. Co., Cleveland, O. 
Saunders’ Sons, D., Yonkers, N. Y. 
Wells Bros. Co., Greenfield, Mass. 


Pipe Fitters’ Tools 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Saunders’ Sons D., Yonkers, N. Y. 

Standard Too! Co., Cleveland, O. 


Planer, Jack 
Armstrong Bros. Tool Co., Chi 
cago, Ill. 


Planers 

American Tool Wks. Co., Cin., O. 

Belmer Mach. Tool Co., Cin., O. 

Bement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, Del. 

Cincinnati Planer Co., Cincin., O. 

Detrick & Harvey Mch. Co., Balti 
more, Md. 

Flather Planer Co., Mark, Nashua, 
N. H 


Garvin Mach. Co., New York. 

Gray Co., G. A., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Wm., Phila., Pa. 

Whitcomb Mfg. Co., Worcester, 
Mass. 

Woodward & Powell Planer Co., 
Worcester, Mass. 


Planers, Rotary 

Bement, Miles & Co., New York. 

Cleveland Punch & Shear Works, 
Cleveland, O. 

Franklin Mach. Wks., Phila., Pa. 

Newton Mch. Tool Works, Phila 
delphia, Pa. 

Pond Mach. Too! Co., New York. 





Presses, Hydraulic 
Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 


Presses, Power 

Automatic Mach. Co., Bridgeport, 
Conn. 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Bliss Co., LE. W., Brooklyn, N. Y. 

Dill Mach. Co., T. C., Phila., Pa 

Mossberg & Granville Mfg. Co. 
Providence, R. I. 

Perkins Mach. Co., Boston, Mass. 

Prentiss Tool & Supply Co., New 
York. 

Wold & Co., Torris, Chicago, Ul. 


Profilers 

Garvin Mach. Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Pulley Turning and Boring Machines 

American Tool Wks. Co., Cin., O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles Tool Works Co., New York. 

Pulleys 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Howard Iron Wks., Buffalo, N. Y. 

Poole & Son Co., Robt., Baltt- 
more, Md. 

Reeves Pulley Co., Columbus, Ind. 


Pulleys, Friction Cone 


Evans Friction Cone Co., Boston, 
Mass. 


Pumps, Hydraulic 
Watson-Stillman Co., New York. 


Punches, Hydraulic 

Bement, Miles & Co., New York. 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Watson-Stillman Co., New York. 


Punches, Power 

Bliss Co., E. W., Brooklyn, N. Y. 

Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 

Buffalo Forge Co., Buffalo, N. Y. 

Cleveland Vunch & Shear Wks., 
Cleveland, O. 

— & Jones Co., Wilmington, 
del. 

Long & Allstatter Co., Hamilton, 
Ohlo. 

Pittsburg Shear Knife & Mach 
Co., Pittsburg, Da 

Reade Mchry Co., Cleveland, O. 


Rack Cutting Machines 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Le Blond Mach. Too! Co., R. K., 
Cincinnati, ©. 

Reed Co., F. E., 

Racks, Cut 

Fellows Gear Shaper Co., Spring 
field, Vt. 

Nuttall Co., R. D., Pittsburgh, Pa. 

Simonds Mfg. Co., Pittsburgh, Pa. 

Reamers 

Cleveland Twist Drill Co., Cleve 
land, O. 

Clough, R. M., Tolland, Conn. 

McCrosky & Huber, Cincinnati, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., 
Conn. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
I. J 


Worcester, Masa. 


Hartford, 


N. J. 
Standard Tool Co., Cleveland, O 
Wells Bros. Co., Greenfield, Mass. 


Reaming Stands 
Flather Planer Co., Mark, Nashua, 
= * 


Riveters, Hydraulic 


Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 


Riveters, Pneumatic 

Bement, Miles & Co., New York. 

Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Philadelphia Pneumatic Tool Co., 
Philadelphia, Pa. 

Q. & C. Co., Chicago, Il. 

Standard Ry. Equip. Co., St. 
Louis, Mo. 

Riveting Machines 

Bement, Miles & Co., New York. 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Long & Allstatter Co., Hamilton, 
Ohio. 
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Rods and Straps, Connecting, 
Standard Connecting Rod Co., 
Beaver Falls, Pa. 


Roller and Ball Bearings 
Ball Bearing Co., Vhiladel., Pa. 
Iroquois Mach. Co., Providence, 


 & F 
Mossberg & Granville Mfg. Co., 
Providence, Rh. I. 


Rolling Mill Machinery 

Cleveland Punch & Shear Wks. Co., 
Cleveland, O. 

Diamond Drill & Mch. Co., Birds- 
boro, Pa. 

Dill Mach. Co. T. C., Phila, Pa. 

Hilles & Jones Co., Wilmington, 
Del. 


Iroquois Mach. Co., Providence, 
B. 4 


Mossberg & Granville Mfg. Co., 
Providence, i. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Safety Valves, Pop 

Crane Co., Chicago, Ill. __ 

Crosby Steam wage & Valve Co., 
Boston, Mass. : 

Lunkenheimer Co., Cincinnati, O. 


Sawing Machines, Metal 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Newton Mach. ‘Tool Works, Phila- 
delphia, Pa. 

Nutter, Barnes & Co., 
Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reade Mchry. co., Cleveland, O. 


Boston, 


Sawing Machines, Wood 
American Machinery Co., Grand 
Rapids, Mich. 


Schools, Correspondence 

Amer. School of Correspondence, 
Boston, Mass. 

Consolidated Schools, N. Y. City. 

International Correspond. Schools, 
Seranton, Pa. 


Screw Machines, Automatic 

Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 

Cleveland Automatic Mach. Co., 
Cleveland, Ohio. 

Dreses Mach. Too! Co., Cincin., O. 

Windsor Mach. Co., Windsor, Vt. 


Screw Machines, Hand 

Brown & Sharpe Mfg. Co., 
dence, RK. I. 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Garvin Mach. Co., New York. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Pearson Mach. Co., Chicago, III. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Warner & Swaséy Co., Cleveland, 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 


Screw Machinery, Wood and Lag 


Baker Bros., Toledo, Ohio. 
Cook Co., Asa 8., Hartford, Conn. 


Provl- 


Screw Plates 
Besly & Co., Chas. H., Coonan Ill. 
, 


% 


Carpenter Tap & Die Co 
Pawtucket, R. I. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Oster Mfg. Co., Cleveland, O. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Second Hand Machinery 


Affieck, Geo. E., New York. 
-— * ‘Machy. Co., U., Pittsburgh, 


— & Co., Geo. H., Cleveland, 

( 

Carlin Mchry. & Supply Co., Al- 
legheny, Pa. 

Dawson, ys H., Chicago, III. 

Fairbanks Co i Philadelphia, Pa. 

Garvin Mch. Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Mchry Co., 
Chicago, IL 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

— & Whitney Co., Hartford, 
‘onn. 





Second Hand Machinery—Con?’d 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, I’a. 

Wormer Machy. Co., C. C., Detroit, 
Mich. 


Separators, Oil 

American Tool & Mach. Co., Bos 
ton, Mass. 

Springfield Separator Co., Man 
chester, N. H. 


Shafts, Crank 
Standard Connecting Rod Co., 
Beaver Falls, Pa. 


Shapers 
American Too! Wks. Co., Cin., O. 
Bement, Miles & Co., New York. 
Cincinnati Shaper Co., Cincin., O 
is ag Planer Co., Mark, Nashua, 
Garvin Mach. Co., New York. 
Hendey Mach. Co., Torrington, Ct. 
Gould & Eberhardt, Newark, N. J. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Xenia, Ohio. 
New Haven Mfg. Co., New Llaven, 
Conn. 
Niles ‘tool Works Co., New York. 
Perkins Mach. Co., Boston, Mass. 
Potter & Johnston Mach. Co., 
Pawtucket, R. I. 
Steptoe & Co., Juoun, Cincinnati, O. 


Shears, Power 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Bliss Co., KE. W., Brooklyn, N. Y. 

Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 

Buffalo Forge Co., Buffalo, N. Y. 

Cleveland Punch & Shear Works, 
Cleveland, O. 

— & Jones Co., Wilmington, 
del. 

Long & Allstatter Co., Hamilton, 
Ohio. 

National Mchry. Co., Tiffin, O. 

Perkins Mach. Co.. Boston, Mass. 

Pittsburg Shear Knife & Mach. 
Co., Pittsburg, Pa. 

Reude Mchry. Co., Cleveland, O. 

Shears, Rotary 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 


Slide Rests 
Reed Co., F. E., Worcester, Mass. 


Slotters 

Baker Bros., Toledo, Ohio. 
Bement, Miles & Co., New York. 
Betts Mach. Wks., Wilmington, 


Del. 
Dill Mach. Co., T. C., Phila., Pa. 
Franklin Mach. Wks., Phila., Pa. 
Garvin Mach. Co., New York. 
New Haven Mfg. Co., New Haven, 
Conn. 
Newton Mach. Tool Wks., Phila- 
delphia, Pa. 
Niles Tool Works Co., New York. 


Speed Limit System 

Consolidated Engine Stop Co., 
New York. 

Spike Machines 

National Machy. Co., Tiffin, O. 


Sprocket Chains 
See Driving Chains. 


Stampings, Sheet Steel 
Federal saifg. Co., Cleveland, O. 


Stamps, Steel 

The Chandler Co., 
Mass. 

Schwerdtle Stamp Co., Bridge- 
port, Conn. 


Steel, Machinery 

Boker & Co., Hermann, New York. 

International Steel & Mchry. Co., 
New York. 

Patriarche & Bell, New York. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Tool 

Boker & Co., Hermann, New York. 

International Steel & Mach. Co., 
New York. 

Patriarche & Bell, New York. 


Springfield, 


Straightener, Hydraulic 


Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 





Swaging Machines 

Excelsior Needle Co., Torrington, 
Conn. 

Iroquois Mach. Co., Provi., R. I. 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 


Switchbeards 
C & C Electric Co., New York. 
Triumph Elec. Co., Cincinnati, O. 


Tapping Machines and Attachments 


3aker Bros., Toledo, O. 

The Beaman & Smith Co .» Provi- 
dence, R. I. 

Bickford Mach. Tool Co., Cin., O. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O 

Errington, I’. A., N. Y. City. 

Fosdick Mach. Too! Co., Cin., O. 

Garvin Mach. Co., New York. 

Geometric Drill Co., New Haven, 
Conn. 

National Mchry. Co., Tiffin, O. 

Pratt & Whitney Co., Hartford. 
Conn. 

Seneca Falls Mfg. Co., Seneca 
Falis, N. Y. 

Webster & Perks Tool Co., Spring- 
field, 


Taps, Collapsing 
Geometric Drill Co., New Haven, 
Conn. 


Taps and Dies 

Besly & Co., Chas. H., Chicago, III. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Crane Co., Chicago, Ill. 

Hammacher, Schiemmer & Co., 
New York. 

Hart Mfg. Co., Cleveland, O. 

Morse ‘I'wist Drill & Mach. Co., 
New Ledford, Mass. 

National Mchry. Co., Tiffin, O. 

Oster Mfg. Co., Cleveland, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Standard Tool Co., Cleveland, O. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Winter Lros. Co., 
Mass. 


Wrentham, 


Telephone System 


Clarke Auto. Telephone Switch 
Loard Co., Providence, R. I. 


Thread Cutting Tools 


Besly & Co., Chas. H., Chicago, II. 
Hart Mfg. Co., Cleveland, O. 
Oster Mfg. Co., Cleveland, ©. 
we ba Whitney Co., Hartford, 


Rivett ‘Dock Co., 


Tool Holders 

Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

McCrosky & Huber, Cincinnati, O. 

Tools 

See Machinists’ Small Tools. 


Boston, Mass. 


Transmission Machinery 

Caldwell & Son Co., H. W., Chi- 
eago, Ill. 

Cresson & Co., Geo. V., Phila., Pa. 

Link-Belt Engineering Co., Phila- 
delphia, Pa. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Reeves Pulley Co., Columbus, Ind. 


Traps, Steam 

Houghton & Co., E. F., 
phia, Pa. 

Trimmers, Wood 

“7. Mchry. Co., Grand Rapids, 


Washburn 
Mass. 


Philadel- 


Shops, Worcester, 


Trolleys and Tramways 
—— Hoisting Machy. Co., N. Y. 


7, 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hunt Co., C. W., West New Brigh- 
ton, N.Y. 

Link Belt Engineering Co., Phila- 
delphia, Pa 

Maris Bros., Philadelphia, Pa. 

~~ - Towne Mfg. Co., New 
or 


Turrets, Carriage 
Fay & Scott, Dexter, Me. 





Turret Machines 

American Tool & Mach. Co., Bos- 
ton, Mass. 

Automatic Mach. Co., Greenfield, 
Mass. 

Bradford Mach. Tool Co., Cincin- 
nati, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 
Bullard Mach. Tool Co., Bridge- 

port, Conn. 
Dreses Mach. Tool Co., Cincin., O. 
Flather & Co., Nashua, N. H. 
Foster, Walter H., New York. 
Garvin Mach. co., New York. 
Gisholt Mch. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
Jones & Lamson Mch. Co., Spring- 
field, Vt. 
Le Blond 7 Tool Co., R. K., 
Cincinnati, 
-. e & Shipley Mach. Tool Co., 
‘incinnati, O. 
Niles Tool Works Co., New York. 
Pearson Mach. Co., Chicago, Ill. 
Potter & Johnston Mach. Co., 
Pawtucket, K. I. 
Warner & Swasey Co., Cleveland, 


Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Twist Drills 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Etna Mfg. Co., New York. 

Hammacher, Schlemmer & Co., 
New York. 

Morse Twist Drill & M. Co., New 
Bedford, Mass. 

Standard Tool Co., Cleveland, O. 


Universal Joints 

Baush Machine 001 Co., Spring- 
field. Mass. 

Vanderbeek Tool Works, Hart- 
ford, Conn. 


Valves 
See Steam Fittings. 


Vises, Drill 


Graham Mfg. Co., Provi., R. I. 
—" Mach. Mfg. Co., Warren, 
a. 


Vises, Metal Workers’ 

Hammacher, Schlemmer & Co., 
New York. 

Howard Iron Wks., Buffalo, N. Y. 

— Mach. Mfg. Co., Warren, 


Parker Co., Chas., Meriden, Conn. 

Vanderbeek Tool Works, Hart- 
ford, Conn. 

Walworth Mfg. Co., Boston, Mass. 


Vises, Pipe 

Curtis & Curtis Co., Bridgeport, 
Conn. 

Saunders’ Sons, D., Yonkers, N. Y. 

Walworth Mfg. Co., Boston, Mass. 


Vises, Planer and Shaper 


Cincinnati Planer Co., Cincin., O. 

Hendey Mach. Co., Torrington, Ct. 

Pratt & Whitney Co., Hartford, 
Conn. 


Vises, Wood Workers’ 


Hammacher, Schlemmer & Co., 
New York. 

Wyman & Gordon, Worcester, 
Mass. 


Washer Machines 
National Machy. Co., Tiffin, O. 


Welding Machines 
Long & Allistatter Co., Hamilton, 
Ohio. 


Wire-Drawing Machinery 

Iroquois Mach. Co., Provi., R. I. 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Wire-Forming Machinery 

Automatic Mach. Co., Bridgeport, 
Conn. 

Wood Working Machinery 


American Machinery Co., Grand 
Rapids, Mich. 


Worm Hobbing Machines 


Pratt & Whitney Co., Hartford, 
Conn 


Worm Milling Machines 
Cleveland Automatic Mach. Co., 


Cleveland, O. 
Pratt & Whitney Co., Hartford, 
Conn. 
Wrenches 
Coes Wrench Co., Worcester, Mass. 
Wrenches, Drop Forged 


Billings & Spencer Co., 
Conn. 


Hartford, 




















